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ON THE | 


ROLLS-ROYCE | 


In this mounting of the differential cage, the cup 


of one of the Timken tapered-roller bearings 
abuts against a pre-loaded spring consisting of 
three stecl discs. This refinement maintains the 
pre-loading notwithstanding the expansion 
differences between the high-tensile light-alloy 





axle centre and the differential assembly. The 
Timken bearings for the driving pinion are 


pre-loaded by the ring nut. 


The sectional drawing is reproduced by courtesy 
of Rolls-Royce Limited 


REGISTERED TRADE MARK: TIMKEN 


WOW 


tapered-roller bearings 


BRITISH TIMKEN LTD. 
DUSTON, NORTHAMPTON (HEAD OFFICE); 
& BIRMINGHAM 
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but there’s much more to th factory than clever electronics 
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Down at the business end this be kept moving by smooth, 


faultless transmission of power 
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Machines to do this are no d f tomorrow. Now and 
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many busy years Crofts power ion products have 


33 
r 
tet 


played their vital parts in su «duction drives 


~*¢ 


oe as 


2S 
ee 


{ 


Better still, standard unit motors 
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For a simple pulley or a comp! 
drive, call in Crofts for pow 
transmission Apply to us 
your nearest Crofts Branch for 


further detail 
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twist at Stewarts & Lloyds’ 
Clydesdale Works—this 
Crofts variable peed 

hew roll is 5 rtofa 
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CROFTS (ENGINEERS) LTD. BRADFORD 3 a 
POWER TRANSMISSION ENGINEERS 
lelegram CROFTERS Bradford ' Telex 51-426 
LONDON OFFICE 14, Norfolk Street, Strand, W.C.2 
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lelephone: Temple ba 


WE CAN MEET ALL POWER TRANSMISSION REQUIREMENTS UP TO THE LARGEST POWERS 


B7y1-2-y Telegrams ; * Croftpul Exrand Lond. mn’ Telex 2-334 
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IME NEW SCRIVENGR 


Centreless Grinding Machine 


The largest machine in the Scrivener range, this new 
Centreless Grinding Machine was introduced at the Inter- 
national Machine Tool Exhibition, and received wide appro- 


. iat oan bation. 
or continuous high production of precision 3 ve Rosteener auate od cucle ener 
ground parts the Scrivener feature of con- Employing the Scrivener system of controlled cycle operation, 


trolled cycle plunge grinding offers special it demonstrated the plunge grinding of a stub axle in a total cycle 
meer unattainable by any other grinding time of 30 seconds (for two operations 
method, 


This example illustrates typical production Scrivener machines incorporate, in addition to features for 


straight-through or hand-operated plunge grinding, a system for 
~~ a 9 + we semi- or fully-automatic controlled cycle operation. By adopting 
A —}, : the latter method, very economical mass production rates can be 
‘a ae: achieved, the machines feed, grind and eject in sequence and 
can be incorporated into automatic production lines 
Stub Axle. Plunge grinding two dia. 
(+0.0002”) and two 
tapers (to gauge) magazine 
feed. The compiete range comprises: 





Total time. 30 seconds. 120 pieces Model | No. 1D | No. 2 No, 3 
per hour. Stock removed 
0.012" to 0.015” in two 


passes. 





4 


| Control wheel dia. and width l xe | Ir x6 14°. 10’ 


Grinding wheel dia. and width’ | 12°, 3 20’ «6 20 10” 
? ; 


Max. opening between new 
wheels | 24° *2 








| | 
| 4” * 9” #6 
| 44 i OR ? 





*Machines with mtrolled cycle operation 


WrCKMAN@ SL IM IT ED 


FACTORED MACHINE DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 


Telephone + Cowentry 40351 
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THE PRECISION PRODUCED GASKET 


For more than 30 years we have pioneered the use of new and improved 
materials specially designed to meet the exacting requirements of the 
Motor Industry. Our gaskets are precision produced to ensure longer life 


and better perfors e. There is a Coopers Gasket for every application. 


Our comprehensive research facilities are always at your disposal, and our 


engineers are available for consultation on all technical problems. 


No. 340 at the International Motor Show 


COOPERS MECHANICAL JOINTS LimMiteono 


SLOUGH + BUCKS « Tel. 24511/5 
Cogent 
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wien SAFELY neans so MUCH 
D-B-M CASTINGS ARE USED ... 


No vehicles make more constant use 
of braking power than Public Transport. 
That’s why, when constant reliability is so 
vital, P-B-M Aluminium castings are specified 
by Lockheed for the hydraulic pump on their 
famous power-operated brakes in use on the 
buses of Midland Red Motor Services—one of 


the largest services in the country. 


This core, weighing less than 
two ounces, used in the pro- 
duction of these hydraulic 
pump castings, symbolises the 
intricacy and fineness of this 
high quality production 


GRAVITY DIECASTINGS 





Macwmen Crsnes é ASEMBLIES .. . 


P-B-M have excellent facilities for supplying castings as fully 
machined and assembled components. 





PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 


TELEPHONE: GREAT BARR 1794-5-6 
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MICHIGAN TOOL COMPANY 


SHEAR-SPEEL 


Products Gears, splines, cams, sprock- 
ets and miscellaneous ex- 
ternal shapes, one or 
several at a time. 


} 

| 

| Cutter Feed Radially inwards. 
| 


Rate of Feed Adjustable; reduces auto- 
matically for finishing 
strokes. 


No. of Strokes Varies with depth of form 
cut. 


Length of Stroke Adjustable to part. 
Operation Push-buttons 

Machine Cycle Completely automatic. 
Clamping Hydraulic or mechanical. 
Cutter Construction Formed tools 


Tool Sharpening Surface grinder. 


GEAR STEEL 
CHIPS AT.... 


are the pitches of 
teeth thot can be 
on the SHEAR 
D The versatility 
e¢ machine is indi 


by the fact that eee 14 LBS. A MIN. 


entire form illustra 
ild cut r 
‘ vol - j ; ae The SHEAR-SPEED cuts all teeth of a gear 
or 7 1 ce ) 
1iffer aa tches | : or external forms simultaneously, in a small 
ere c cing 
n Pa / oo fraction of the time required by conven- 
Li C0 
ultaneously tlenal cutting processes 


): ed (reduced size 


Further particulars gladly sent on request. 


DEVONSHIRI 


GASTON E. MARBAIX LTD 


Automobile Engineer, October 1956 











a RN 
<- bo 


Murray-Way’'s 
New’55 Head 


GIVES YOU THESE 
POLISHING AND 


BUFFING ADVANTAGES: aime - 


GUARANTEED SPINDLES Ali Murray-Way 55 Spindles are GUARANTEED 
FOR 3 YEARS. Spindles incorporate heavy-duty, 
anti-friction bearings that require no grease or 
oil, and are sealed against dirt for trouble-free 
performance 


RIGHT OR LEFT HAND 
OPERATION _ By simply inverting the head assembly. 
5’ 8 


SMALL FLOOR SPACE The 55 Series Heads will install in line on 5 


centres. 


UNIVERSAL POSITIONING With the Murray-Way adjustable fulcrum head, 
you get universal positioning by means of simple, 
accessible adjustment controls at the front of the 


head. 
FULL WORK CONTACT On even the most irregular work shapes, Murray- 


Way’s 55 Heads remain in constant contact 
NO EXTRA PASSES. 


ENGINEERS who want a BETTER WAY... . SPECIFY MURRAY-WAY 
Further particulars gladly sent on request 
DEVONSHIRE HOUSE, VICARAGE CRESCENT 


AUTOMATION LTD. ATTERSEs, SOON! 


PHONE : 
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A MEMBER OF THE FIRTH CLEVELAND GrouP \ 
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On the rocker shaft of the Rootes Diesel 
‘TS3’—punch-packing engine designed for 
road vehicles and industrial and marine 
purposes—Nyloc self-locking nuts refuse to 
budge a thou. Nothing rocks them. Not even 
the 2400 piston thrusts per cylinder of 
around 4 tons, which are transmitted to 
each rocker lever every minute the engine's 
running. Nylocs are keeping an equally firm 
grip on the connecting rod, big-end bolts 
and other critical parts. 

They could do a good job for you—or 

would our Fibre or Pinnacle nuts (just as 
tenacious) be more suited to your 
particular assembly problem? Drop us a line 
and we'll be glad to advise you. 


SIMMONDS AEROCESSORIES LTD. 


TREFOREST - PONTYPRIDD - GLAMORGAN 


Branches: 1-6-9, 8t. James's Street, London, 8.W.1 

Lancaster House, Newhall Street, Birmingham 

2, St. John Street, Manchester, 3 

73, Robertson Street, Glasgow, C2 

Also: Stockholm, Copenhagen, Ballarat, Sydney, 

Johannesburg. Amsterdam, Milan and New York 
cuc22n 


Automobile Engineer, October 1956 



































P aw oe 
,, . " 
5s iit 
oes is Sa nhs Oo eee 


THE PIPE LINE IN IRAQ 


KIRKSTALL FORGE ENGINEERING 


LIMITED 


Telephone : Horsforth 2821 


LEEDS, 5 
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that’s versatile Bury Felt, made specially for 
Industry. Hard as nails or soft as silk, Bury Felt 
can always be worked towards your ends. You 
can use Bury Felt in filters, seals, washers, gas- 
kets, buffing rollers, shock-absorbing mount- 
ings, cushionings—or in anything else that calls 
for felt. 





Versatile sup BURY 





Send your enquiries to 
BURY FELT MANUFACTURING COMPANY LIMITED, P.0. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE - Phone: BURY 2262 (6 lines) 
London Offices: 3 Snow Hill, E.C.1 » Phone: Central 4448 
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IN THE FOLLOWING PAGES WILL BE FOUND 
ITEMS OF PARTICULAR INTEREST FOR 
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SINCE ITS INCEPTION 
the Lockheed Brakemaster has become established 
as the finest development of the conventional 
expanding brake. The brake has outstanding stability 
and performance under the most severe conditions, 
and with just the right degree of assistance 


from its servo unit. 





AUTOMOTIVE PRODUCTS COMPANY LIMITED 


, 8 K 1% D LOCKHEED : Regd. Trade Mark 
KOH E HE 
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BRAKEMASTER: Trade Mark |B [ O , a) 
co 




















LOCKHEED’S LATEST DESIGN 


embodying the experience of many years of 


disc-brake development. A fine, powerful brake giving 


a consistent performance, with the generous 
lining thickness essential to this type of brake. 
Simple, compact and easy to build into both the 
rear and the front end. 


LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


LOCKHEED : Reed. Trade Mark | kul{f | % | 1) Fully pasonted 
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The present trend towards high performance lower-built cars—and 
the corresponding reduction in fly-wheel diameter—is catered for 
by the Borg & Beck 8 in. strap-drive clutch which has a high torque 
capacity in relation to diameter—250 lb./ft., and a safe speed of 
9,000 r.p.m. 

It is also available as a single plate strap-drive version—torque capacity 
125 lb./ft. 

The successfully proved Borg & Beck tangential strap-drive method 
of carrying the pressure plate on the clutch cover has the advantages 
of giving a silent drive, low frictional losses, and a consistent sense 
of balance in the clutch as a whole. 

Either a carbon or a ball-bearing release mechanism may be used. 
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The famous ‘A’ type range of Borg & Beck single dry-plate clutches 
embraces the 6} in., 7} in., 8 in., 9 in. and 10 in., having torque 
capacities of 38, 55, 80, 130 and 150 lb./ft. respectively. 

(The range extends beyond this into the 11 in., 12 in. and 13 in. sizes 
used on commercial vehicles, and the ‘R’-type single and twin plate 
14 in., 16 in. & 18 in. clutches, the largest having a torque capacity 
of 1600 Ib./ft.) 

Borg & Beck clutches are fitted to over 80°, of Britain’s vehicles and 
embody many features which have become famous for their influence 
on smooth performance and durability. 


BORG & BECK COMPANY LIMITED, 
LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


Fully Patented 


Regd. Trade Mark: Borg & Beck 





BORG & BECK 





MANUMATIC 
Selection MANUAL: gear change AUTOMATIC 


The only transmission system that combines these advantages: 
1. Two-pedal motoring. 
2. Perfectly synchronized gear-changes. 
3. Utilizes normal synchromesh gearbox. 
4. Embodies Borg & Beck centrifugal clutch. 
MANUMATIC—well proved under prolonged usage—is the simplest for a manufacturer to 
incorporate, and the simplest, safest and most pleasant to drive. The Manumatic system uses 


the normal synchromesh gearbox and is ideal for the popular type of British car. 
AUTOMOTIVE PRODUCTS COMPANY LIMITED, LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 
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PUROLaTO 


“\tondc OIL FILTE™ 
TYPE mF 6102 


] 
PUROLATOR 

‘ pw - a ; © 

Micronic’ oil filters 
earned their fine reputation by their unequalled efficiency 
in removing the microscopic particles from the engine oil. 
The exceptionally large and effective filtering area results in 
positive and extremely fine surface filtration, with no 
channelling and no unloading. 
All these advantages derive from the specially impregnated 
paper element pioneered by Purolator. 


AUTOMOTIVE PRODUCTS COMPANY LTD., LEAMINGTON SPA, WARWICKSHIRE 


Read. Trade Marks: Purolator ‘Micr 





PLROLATOR 











Thompson 


suspension system 


The greatest single step in the 
achievement of simplification 
coupled with improved performance 


is the Thompson suspension system. 


Not only are many parts 
eliminated but a more compact 
layout is obtainable, giving 
greater chassis frame width, 
and an improved steering lock. 
Steering and suspension are 


both improved. 


The advantages of Thompson 
self-adjusting steering 
connections need no comment, 
for they are extensively used 


on every class of vehicle. 


AUTOMOTIVE PRODUCTS 
COMPANY LIMITED, 
LEAMINGTON SPA, 
WARWICKSHIRE, ENGLAND 
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We are proud to announce that 
Standard Cars 


are equipped with the 


2 PEDAL SYSTEM 
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THE FIRST FEW MINUTES 


Does filtered or unfiltered oil reach the 
engine during the first few minutes 
after starting from cold. That is 

the vital question when considering 
the choice of filters-for this is 

the time when excessive wear can 
easily be caused. 

Vokes Filters, with their high quality 
felt fabric elements offer such low 
resistance that the direct flow device 
comes into operation for the 
absolute minimum of time. Yet, 
despite this low resistance, the 
highest standards of filtration are 
ensured at all times. Moreover, 

the unique design and flow principles 
of the Vokes filter ensure that no 
recirculation of trapped sludge can 
take place when the direct flow 
device is in operation, even under 
extreme conditions of service. 

For the sake of the first few minutes 
.and of the years of service 


that follow, specify Vokes filters, 


hth tt is LE te 


ptoneers of scientific filtration 


Los ht bbe F385 55555588 


VOKES LTD. Head Office: GUILDFORD, SURREY London Office: 123, Victoria Street, Westminster, $.W.1 
Telephone: Guildford 62861 (6 lines) Telegrams and Cables: Vokesocess, Guildford, Telex Telex’ 13-535 Vokesacess 


Vokes (Canada) Led., Toronto, Represented throughout the world Vokes Australia Pry. Led., Sydney 
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‘‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


BG egy 
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‘If we can't find more men from inside the aircraft industry— 


then we must look elsewhere...’ 


(Report of 1 meet 


c.e. As I see it, the problem is how to attract 
people by conveying some idea of our future 
plans without giving away secret information. 
p.o. Haven’t we first got to convince them that 
ENGLISH ELECTRIC intend to push ahead with 
the next generation of aircraft ? 

c.e. Surely they don’t think that after all the 
work we’ve done on supersonic flight in general, 
and the P.1. in particular, we are just going to 
sit back and go out of business! 

p.o. If we can’t talk about the aircraft we are 
planning to build can we say something about 
the equipment we’ve got or are going to get ? 
T.A. For example, is it permissible to point out 
that our new tunnel has been designed for speed: 
up to Mach 4, and let people draw their own 
conclusions ? 

c.e. There’s no reason why we shouldn’t. And 
we can mention the new plant for testing struc- 
tures and equipment at high temperatures non- 
stop for hours at a time. In fact we ought to 
talk about all our test installation: 

p.o. Provided we don’t thereby give people the 


impression that we are a great octopus in which 


Partners in Progress with Marco 


FOR FURTHER INFORMATION WRITE 


Automobile Engineer, October 195¢ 


the individual is swallowed up 


T.A. I’ve never yet heard a research man com- 
plain about the amount of equipment or the size 
of the resources at his disposal! 

c.e. True, but it’s worth pointing out that 
this Division is a self-contained affair of very 
reasonable size, with a colossal parent organisa- 


tion behind it. 


p.o. Which of course brings in all the other 
advantages like security of employment, oppor- 
tunity for advancement, decent working condi 
tions and help with the accommodation problem 
c.e. And remember we want all grades and sort 

mechanical and hydraulic engineers, heat 
transfer experts, metallurgists, physicists, aero 
dynamics folk—the lot. We must look outside 
the aviation industry as well as inside. See if 


you can get something on paper for me 


ENGLISH ELECT! 


aircraft 


s and Napier 





PARK GATE 


QUALITY STEELS 
FOR THE MOTOR INDUSTRY 








case hardening quality 


for 


gudgeon pins 





THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


TELEPHONE. ROTHERHAM 2141. (10 lined © TELEGRAMS: YORKSHIRE, PARKGATE, YORKS 
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CHMET!1 


Actual output of large finished prints is far more important to the 

busy print room than theoretical claims about maximum operating 

speeds. Viewed from this angle, the performance of the AZOFLEX 

Model 46/35 Combine Printing and Developing Machine is altogether 

outstanding, for it is capable of turning out prints at a rate well in AZOFLEX MODEL 46/35 

excess of 1,000 Double Elephants a day, year in and year out Synchronised printing and deveto- 

Exposure, development and print delivery are all synchronised for ping machine. Capacity: cut sheets 

an even flow of finished work and optimum quality is always ensured and rolls up to 42 in, wide, Printing 

because Azoflex is the only photo-printing process to apply the ‘peed: from 2 ft. to WO ft. per 

correct quantity of developer, irrespective of running speed. In = '™inute. Dimensions : height 58 in., 

addition, the process is free from unpleasant fumes and requires no “Pt we width 12 ie, ~Weignt 

complicated ventilating system — mm Fie Shey Ene 
elivery and installation in the U.K 

For use with the Model 46/35 and other machines in the Azoflex 

range, there is a wide choice of high-quality Azoflex materials 

designed to meet every photo-printing requirement 


ILFORD 





PHOTO-PRINTING MACHINES AND MATERIALS 
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Production grows 
with good lighting 


IN THE MAJORITY Of work 

inadequate or unsuitabl 
is slower than it could bi 
health and tempers suffe: 


j 


Money spent on a planned | 


best of investments. The 
things are going; the craf 
can work more accurat« 
he can see what he's dol: 
Good lighting is only ons 
electricity is playing a 

for higher productivity 


Production 
are made, 


ystem is the 


an see how 
3; machine 


because 


Lvs in which 


n the drive 


Electricity for 
Productivity 


if ELECTRICITY BOARD for advice and in 


ion, or get in touch with E.D.A 


ou, without charge, films about the uses 
sctricity in industry. E.D.A. are also pub- 
a series of books on Electricity 


Titles now available are 
Electric Motors and 


Productivity 
in Industry 


Production, Materials Handling, 


Resistance Heating. Price 86/6, or 9 


leeued by the 


British Electrical Development Association 


2 Savoy Hill, London, W.C.2 
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Cumulative benefits 
from Metalastik 
specialization 

Every Metalastik component— whatever its 
function—benefits from the experience we 


have gained in solving previous problems, 
and in its turn paves the way for further 
































advances. 

Metalastik leadership is the outcome of 
this deep-rooted specialization and has 
established rubber-bonded engineering as 
a necessity to the motor industry. 











These components are typical of Metalastik 
leadership : 


TORSIONAL VIBRATION 
DAMPERS 


No component in the world is so simple and 
yet so eflicient in performing an important duty 
as the Metalastik torsional vibration damper 
By analysing the requirements, Metalastik can 
design and manufacture dampers to suit any 
engine. 


“METACONE” MOUNTINGS 

For engines, bodies, cabs and many other 
diverse applications Metacone mountings are 
another example of Metalastik success. With 
the rubber-to-metal weld to both inner and 
outer sleeves, creep is prevented and vibration- 
absorbing propertics remain constant In 
service. Available in many designs for a wide 
range of loads and deflections. 


HIGH-DUTY AND ULTRA-DUTY 

SHACKLE PINS 
The excellent performance of these shackle 
pins which now have millions of trouble-free 
miles behind them is endorsed by their 
continued and growing use on goods and 
passenger vehicles. 


% METALASTIK 
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Maximum length of work 


Maximum diameter of work 


Hardening zone selection 


Maximum hardening speed 14” /sec. 
Maximum return stroke speed 6” /sec. 
Typical production (12” stroke) 300/hr. 
0.17d/ piece. 


Typical operating cost 
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BACKGROUND TO BRAKING 


The pressure-operated potentiometer which provides 
the calculating unit with a signal proportional to 
the brake pressure applied 


Electronics aid the search for Safety 


In devising schedules for tests, Ferodo search vehicle on a high speed multi-pen recorder. A 


workers must know what is ¢ xpected of a brake voltage proportional to the product of the hydrauli 


lining under practical conditions. Without this pressure in the brake system and the speed signal 


information it is possible to overrate the lining— is applied to a third pen biect to certain 


make it break down in a manner which would necessary precautions 
factor should be lrequently checked exper! 


in parti ular that the brike 


not occur in service. 


The performance of a brake lining depends mentally 
at rate of working at the A thermister is 


this product is &€ measurement of the 


mainly upon the rate at which work is done 
the brake and upon the temperature of the soldered to the surface of drum to record 
drum surface. ‘To record this information Ferodo temperature on a fourth pen 
technicians have installed ingenious apparatus on The results enable Ferodo vise testing 
a vehicle of the Ferodo Test Fleet schedules that are accurate and reliable and so to 
A tachometer generator, driven by the vehicle's produce brake linings with a high resistance to 


propellor shaft provides a signal which is used to fade and wear 


record the speed and the deceleration of the 


ANTI-FADE Brake Linings 


Sore of the apparatu 
The powe 


Cen eric g 


FERODO LIMITED *° CHAPEL-EN-LE-FRITH 4 Member of the Turner & Newall Organisation 
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all lined up andr 
with LAPASL, 


moulded brake linin 


Fitted as standard equipment 
on these vehicles by 


ALBION MOTORS LIMITED 

THE AUSTIN MOTOR COMPANY LIMITED 
BRISTOL COMMERCIA VEHICLES LIMITED 
COMMER CARS LTD FODENS LIMITED 
LEYLAND MOTORS LTD LONDON TRANSPORT 
SCAMMELL LORRIES LIMITED 
TRANSPORT VEHICLES (DAIMLER) LIMITED 


ASBESTOS CVwrrAWYT tre 
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<a @nre Pere Street * tendon W.I. 


Telephone: GROsvenor 6022 
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THE PRINTED TAPE 
SPECIALISTS 


HAVE NOW 
INSTALLED THE LATEST 
PLANT FOR 


PRINTING 


my 0) 3) 0) KO ) 
IND EL OSAMD 


TAPES 


DISTRIBUTORS 
FOR 


SEND US x20 
YOUR ‘ScoTCH BOY 


ENQUIRIES PRODUCTS 


4 


* Pp. PAYNE & SONS LIMITED 


LONDON OFFICE & SHOWROOMS 
a HOUSE, “nape DON w.c 
lephone: TEMPL BAR se 



































athe 7 | LONDO . 
BRISTOL 
COLD- 
REDUCED 
HOT- 
ai ROLLED 
be ee ee Black or Galvanized, 
Wolverhampton Royse, Nr Oldham anes also plates up to 
Waierhampeon 2244/89 gestern oom ot 4 in. inclusive 
Prrompls tack, Sri, a HEARED TO YOUR SIZE5 





Apr) 7Aes 
SPENCER 


H. F. SPENCER & CO. LTD., WOLVERHAMPTON 


PLASTICS FoR 


One of t industrial applications of Texolex laminated 

moulding 1¢ motor industry where extensive use is made of 

this mates um gears. Some of the largest motor 

manufact rganisations have found in Texolex many of 

the qualiti he ideal material, offering silence in operation, lightness 


in weight mechanical strength coupled with resistance to wear and corrosion 


IN THE AUTOMOBILE INDUS’ 


The Bus! mpany Limited, would be pleased to give 
further t il information about Texolex laminated fabric gears 
and thei: ility and operation in camshaft, 


jackshaft ar pump drives 


TELEPHONE: HEBBURN 3224! TELEGRAMS: “BUSHING, HEBBURN” 
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PRESSINGS 
FOR THE 
AUTOMOBILE 
INDUSTRY 


Produced in a modern factory on up-to-date 
machines our pressings carry the degree of 
accuracy necessary for easy and correct 
assembly, 


Our long experience with the motor car 
industry since its inception enables us to 
ask for your enquiries confident that we can 
satisfy your requirements. 


A.E. JENKS & CATTELL LTD. 


PHOENIX WORKS - WEDNESFIELD - WOLVERHAMPTON 


Phone: Wolverhampton 31271 (6 lines) Grams ‘Washers’ Wolverhampton 
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INDUCTION 
HARDENING 


| : 
Must — where consistent results with critical 


lepth and hardness are required. Crank, cam and axle 
hafts, pins, links and rollers, gears, bushes and many 
imilar components can be satisfactorily treated with high 
or medium frequency equipment. Our heat treatment 
division will prove this by hardening your samples 
singly or in mass production. Plain 
carbon or low alloy steels can 
frequently replace more expens 

ive highly alloyed steels when 


induction hardening 1s used. 





SSH AT 
TOCCO HARDENING 


Sal, /fecutait, 
(—— 


WRITE FOR LEAFLET 


If you have a hardening problem 


ee EFCO have the answer. 
Oe a 


ELECTRIC FURNACE COMPANY LIMITED 


NETHERBY, QUEENS ROAD, WEYBRIDGE, SURREY ~- Weybridge 389! 
Associated with Efco Ltd, Electro-Chemical Engineering Co. Ltd., Electric Resistance Furnace Co. Ltd 


Rainbow 
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The Motor Industry relies on... 


Radiography I i FO M f) 


In research and development, in 


Component 


inspection design and production, photographic 
methods play a vital part—and in 
all these fields, the industry relies 
more and more on Ilford 
photographic materials, 


Photographic material industry 


ILFORD LIMITED ILFORD LONDON 
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A lot turns 
on this 


A Glacier bearing ... with a whitemet 
lining of only .004” withst loads of nearly 
2000 lb. per square inch up to 50 tin / second 
all the time the engine is! And this can 
go on for years before a replacement needed, 
Nowadays, nearly all the vehicles made 
in Britain are produced by manufact rs who 


fit Glacier bearings as o1 nal equipment 


GLACIER 


Suppliers of bearings and bushes to t) tor industry for over 30 years 


The largest manufacturers of plain bearings in Europe 
THE GLACIER METAL COMPANY LIMITED - ALPERTON - WEMBLEY - MIDDLESEX 
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OAKENCORK 


O/L and PETROL 
GASKET MATERIALS 


i & COLOWNIALS 
ENQUIRES TO ) 
£ 
: , } Sees ACKSON Li 
QUEEN VICTORIA SH og, . ee ORKEMELOUGH, GARSTANG, 
" LONDON E.C4 nr. PRESTON, 4 Z 


- 





POWER ASSISTED STFERIN( 


7 


DAMPERS-HYDRAULIC COMPONENTS 




















GIRLING BIRMINGHAM {| 
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PLACE IN INDUSTRY 


CASE-HARDENING STEELS .... 
PART OF THE NATIONAL ECONOMY 


In a great many industries the whole programme of 
modernization, expansion, mass production and export is 


dependent on products embodying case-hardening steels. 


More than half-a-million tons of steel alloyed with Molybade num are 
produced in Great Britain per annum; much of this is case-hardening steel. 
The importance of the many factors involved in obtaining consistent 
quality in the finished case-hardened part, throughout a high-production 
programme, has led to a great increase in the use of Molybdenum-bearing 


case-hardening steels. 


The reason is that Molybdenum makes it easier to ensure 


combination of advantages 

CLOSE CONTROL OF CASE CHARACTERISTIE 
WIDE RANGE OF CORE STRENGTH GOOD M 
UNIFORM RESPONSE TO HEAT LIMENT 
GOOD WEAR RESISTANCI 


HELP MASS PRODUCTION WITH 


MOLY 


D MOLLY 


CLIMAX MOLYBDENUM COMPANY OF EUROPE LIMITED, 99 PINSTONE STREET, SHEFFIELD, |} 
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MAXIRAPID Fragetiee ca 


DRUMMOND BROS. LTD. 


GUILDFORD - ENGLAND 


The illustrations above show the “‘Maxirapid "’ automatic loading and unloading is provided 
tooled up for turning forged steel final-drive Maximum swing over bed of the ‘‘ Maxirapid”’ is 
pinions. This example demonstrates the pos- 17 ins. and maximum distance between centres 
sibilities of the machine for really high speed 24 ins. A 25, 35 or 50 h.p. motor can be fitted 
Reavy uty: pene. The illustrations show the machine with splash 
Full advantage is taken of the adequate power guards removed 

and rigidity of the ‘Maxirapid,’’ carbide tools : 

being employed for all turning operations, and WriteStoday for a catalogue[and get full details 


Sales & Service for DRUMMON D-ASQUITH the British Isles 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone: Midland 3431 (7 lines) Also at LONDON: ‘Phone Trafalgar 7224 (5 lines) and GLASGOW: ‘Phone Central 3411 
D157 
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THE WORLD’S FINEST 
FLEXIBLE 
SHAFT 








EQUIPMENT 








Manufactured by 
MORRIS LTD., MORRISFLEX WORKS, BRITON ROAD, COVENTRY 
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1 LOADING 
Men SHORT and LONG RUNS 


EUROPEAN pert! Cuts Production time 


UNDSTRAND on a wide variety of 


AUTOMATIC L 


ATHE trimming jobs 


Readily Available 


Automatic spindle stop. Fully automatic cycle, easy to 
set-up. Built in Europe under licence—now readily avail- 
able. Machine can be arranged with straight or angular 
in-feed of front carriage. All machines equipped with 
automatic tool relief. Can be supplied with overhead slide. 


One of several sizes of European built machines. 


ROCKWELL 


MACHINE "eet CO LTO 


WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


ALSO AT BIRMINGHAM —TEL: SPRINGFIELD 1134/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW-—TEL: MERRYLEE 2822 
7 
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The finest 


timing chains 


for the finest Cars 


™ are made by 
% MORSE 


Initial 
equipment on 


AUSTIN 

A A40 ASO AD ALOS 

ARMSTRONG SIDDELEY 

SAPPHIRE & 2°3 LITRE MOTOR SHOW 
WOLSELEY 6-90 . STAND No. 320 
HILLMAN MINX 
MORRIS ISIS 


* +. * 
timing chains 
A PRODUCT OF 
THE MORSE CHAIN DIVISION, BORG-WARNER LTD. 


BORG-WARNER LIMITED, LETCHWORTH. Tel: LETCHWORTH 1833 
MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 
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When Rolls-Royce needed a “ cradle” to protect 
their compresser blades during the stages of 
manufacture, the answer was a strong, double 
walled cardboard box ral iwned by Robinsons 
These economical boxes have special individual 
compartinents which keep tive black ecure from 
abrasion during handling 

Slots were carefully designed to upport the bosse 
of the blades at all stages, di pite constant change 
in sizes due to machining. Replaceabl tops were 
also provided for easy renewal, since the heaviest 
wear occurs at the point of insertion. All thes 
requirements were met in compact design which 
fit existing bins and permit convenient handling by 


Operators. 


This co-<« peration with Rolls-Royce is 

typical of the way in which Robinsons 
tackle packaging problem: Consultation 
with Kobinsons can almost certainly 


save you time, trouble and labour in 


your production process. We invite 


your ¢ Nnquirics. 





RIGID BOX DIVISION 


obinsons of Briste 


A. ROBINSON LIMITED, BRISTOI 
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Each type 

of seal has 

special character- 

istics which deter- 

mine its suitability for 

a specific application. 

Temperature extremes, high 

shaft speeds and resistance to 

various fluids are amongst the 

many conditions of service which 

a must be considered. As manufacturers of 
AER all types of seals in synthetic rubber, leather 
T-uP TYPE and felt, we are in a unique position to give sound 
advice based on the widest possible experience. 


SUPER OIL SEALS & GASKETS LTD., Factory Centre, Birmingham, 350 
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Are you taking advantage of the latest developments 
in the packaging ot machine parts, ACCESSOTICS and 
spares? Amongst the designs now produced by 
Robinsons of Bristol are flexible packages to cover the 
handling, storage and display requirements of almost 
every type of mechanical product. They include 
printed paper bags of every size, with double walls or 
oil-and-grease-resistant linings and strongly-welded 
flexible containers of coloured polyethylene film and 
P.V.C. Attractive designs, incorporating 

manufac turers’ brand names, give ¢ lear identific ation 

at every stage of distribution, 

This new approach to the handling of spares is typical 
of Robinsons’ application of better packaging and 


printing techniques in almost every Industry. If you 


feel that your product 18 handi apped by outmoded , 


dress, we invite you to take advant ie of 


Robinsons’ skill, ideas and resources. 


(R) BAG DIVISION 
Robinsons f Dist 
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SAVES UP 


on gouging, 
grooving, 
cutting 


@ Works on all metals 


@ Many times faster than 
chipping 

ge Low initial cost—low oper- 
aling cost 

@ Will operate off any stand- 
ard D.C, Lincoln welding 
machine and compressed air 


@ Cuts clean no further 
preparation necessary for 
welding 

@ Easy to operate—no spec- 
lal skill required 

@ Write for full information 
to sole European manufac- 
turers and distributors, 
Dept U 


The Empyrium Welding and Manufacturing Co., Ltd of operated in a restricted space and in any position. It works 
Birmingham cut and gouge with the Arcair torch, here on a// metals and can be used for gouging defects, re- 
seen being used on Air Receivers | e Automobile moving unwanted metal, cutting, grooving and shaping 
Industry. Cutting back and gougi lds is seldom ferrous or non-ferrous metals. The depth of cut is easily 
necessary because, as they say, ‘the an excellent regulated, welding or brazing can be done without further 


bunch of welding operators who d 100°,, job with = grinding or cleaning and slag from welding does not in- 
Lincoln Electrodes and Lincolnweld A iatic Welding  terfere with cutting action. The electrodes are quickly 
equipment’. Nevertheless, they recom: i this‘excellent adjustable to any angle. No gas cylinders or regulators are 
tool’ when the occasion arises. necessary. Outstanding for speed and economy, the ARC- 


The ARCAIR TORCH 1s a light, mobile | that can be AIR TORCH has wide applications throughout industry. 


PUT AN Arcalr TORCH TO WORK NOW! 


ELECTRIC CO LT WELWYN GARDEN CITY +» HERTS - WELWYN GARDEN 920 


ase 
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in the 
long run 
the 


Engineers’ 
cutting tools 
of all types 


SPEEDICUT WORKS, CARLISLE STREET EAST, 


Orne. ae 
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The AMP method raises 
a 7 output and lowers overall 

<S costs. Maximum electrical and 

SYS mechanical efficiency is achieved 
S by the use of precision crimping tools, 
or automatic machines, Rejects caused 

through human error are eliminated and a 

uniformly high standard of excellence is main- 

tained at all times. Non-insulated and pre-insulated 
terminals and connectors are supplied to suit 
harness wiring and every type of wire and electrical 


component. 


Brochure AUE sent, or demonstration at your Works 01 request. 


AIRCRAFT-MARINE PRO > (GT. BRITAIN) LTD 
London Sales Office: 60 KINGLY STREET NDON, W.I. Tel: REGent 2517-2518 
Works SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


Ahead of the present — 


Certi-crimp hand tool. Positive 
closure ensured. 


* 


Pneumatic hand tool eliminates 


operator fotigue 


Automatic wire terminator 
Operates at up to 4000 an hour 


— abreast of the future 


AP323e12 
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230.000 


MILES 
and as good as new 





SILENTBLOC 


ANTI-VIBRATION MOUNTINGS 


@ Bus bodies last longer when 
protected from vibration by 
Silentbloc flexible mountings. 
Of robust construction these 
units need no attention. Vi- 
bration is absorbed by a 
scientifically designed rubber 
insert which is protected from 
damage by a steel casing. 
Silentbloc mountings in use on 
double-decker buses were as 
good as new after 250,000 
miles. Our Technical Depart- 
ment will be glad to submit 
mounting schemes. 





SILENTBLOC LTD., MANOR ROYAL, CRAWLEY, SUSSEX. Tel.: CRAWLEY 2100 
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The brake that 


Clayton-Oetiker Exhaust Brake 








The Measuring De 
portment at our 

Head Works in whic 
several types of Sigma 
Comparators are in con 


tinual use 


DELIVERY FROM STOCK 


ALFRED HERBERT LTD. COVENTRY 
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ELEXIBLE PIPE 
ro caRRy IT rHRouGH | 
Ps 


Dun p Technicians / r y r t / é é 4 . 
weil 
) inv I hlen 
ring in tllatior : ¢ rile ‘ 
10 Flexible Pipe 
, write pi 
pteas lo: 


DUNLOP 
RUBBER 
COMPAN 
VY LIMITE 
D . 
ST. 
GEORGE'S ROAD - COVE 
NTRY 
* TELEPHO 
NE: COV 
ENTRY 6 
4171 


an/ 90: 
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- - PROVED IN SERVICE 


Smallest in the DAVID BROWN range, the 430C 4-speed 


Gearbox has proved itself as a completely dependable unit 
designed for light commercial vehicles up to 25 ewt. 


capacity. 

Outstanding features include quietness and ease of operation, 
simplicity, sturdiness, low weight to strength ratio and 
exceptionally short overall length. Here is a compact unit 


that will fit simply into chassis layouts within its range. 


Specification 393,22 
giving complete details, 
is available on request 


STANDARD GEARBOX RANGE 


; ; Max. Engine No. of 
yr Porque (Ih /ft) Speeds 


4 — 


430 





—___-—_——4 


either overdrive or 





2 speed epi velic uni 


underdrive, suitable for 350 lb. ft. maximum 





engine torque 





These units are available with either an 
overdrive or direct top gear. 

4 Synchromesh for all speeds 

THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 


PARK WORKS HUDDERSFIELD 
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900,000 


a failure ! 


«war 


Mu... 





without 


wee 


lh 
* 
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TLL 


MUNK 





PULLEYS 


Made and sold exclusively by 


Branches at Belfast 
Liverpool, London, Lu 


FENNER & CO. 





SPROCKETS 


Taper-Lock has already 
revolutionised engineering 
practice. Fitting a pulley toa 
shaft no longer requires 
laborious key filing and ‘trial and 
error’ methods. Taper-Lock 
gives a vice-like grip simply by 
turning two screws, 

Ask your nearest Fenner branch 
about Taper-Lock. A Fenner 
engineer will explain this ‘one 
minute revolution’ and how it 
applies not only to V-Belt 
Pulleys but also to chain 
sprockets, flexible couplings and 
weld-on hubs—-with the same, 


interchangeable bushes, 


BE UP 
TO DATE 


AND FIT 


TAPER- 
LOCK 
BUSHES 





COUPLINGS WELD-ON-HUBS 


LTD. HULL 


neham. Burnley, Cardiff. Cleckheaton, Glasgow, Hull, Leeds, Leicester, 
Manchester, Newcastle, Nottingham, Sheffield, Stockton, Stoke. 


LARGEST MAKERS OF Y-BELT DRIVES IN THE COMMONWEALTH 
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She TRADITION 


THE 


° 





MIDLAND MOTOR CYLINDER CO. LTD. SMETHWICK, 






STAFFS. 


(sFORGI 


ANGUS & Co [Tm 


The new home of 


stnguds~ 


Fluid Sealing Products 


We have now moved to this new factory where we have provided 


the most modern and efficient production plant, office accom- 


modation and increased research facilities. We feel sure this 


move will result in even better service to our many friends and 


customers. Do not hesitate to consult us over your sealing 


problems. 


OIL SEAL DIVISION 
COAST ROAD, WALLSEND-ON-TYNE 


Telephone ; Wallsend 64511. Telegrams: Gaco Wallsend 
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FBC SPECIALS | 


me ee aa " pe a oro 


...the key to a fuller life 


Performance in many branches of engineering is getting very intensified, and 
what once passed as normal bearing practice is now as inadequate as a 
wooden wheel on a 100 m.p.h. car. 

Some machines start out by packing enormous power into a small and often 
hot space, and there —-as in some of the finest jet engines in the world 
you will find FBC ‘ Specials’, often running at fantastic speeds. 

Other machines in the course of time get ‘hotted up’ to give far greater 
power or output — yet it is seldom that the original design has the space to 
take bigger bearings. 

Here again FBC ‘Specials’ are saving the situation — for it is amazing what 
exacting duties can be carried out by the right kind of bearing, when one 
is really ‘up against it’ and enlists the aid of the right people. 

Our engineers —to whom, of course, we have just referred will always 


assist in the design and manufacture of ‘Specials’ to suit customers’ problems. 


I 


FISCHER BEARINGS COMPANY LTD., WOLVERHAMPTON 


Fischer Bearings Company Lid., an limb F isc he tockists Lid., Birmingham, are both mbsidiaric 


& 


ALL-BRITISH 
BALL AND 
PARALLEI-ROLLER BEARING 








at 


ell-known spring makers, 


using RTB r steel; scrag-testing and checking 


de fle ate of laminated rear springs 


RICHARD HOMAS & BALDWINS LTD., 
: WORKS, PONTYPOOTI MON 
' 47, PARK STREET, LONDON, WI 














standard 


equipment 


on the 


available on 


over 30 other Chis further example of the growing appreciation, by 


manufacturers and public alike, of the exclusive ad\ 


advantages 
of the Laycock Overdrive is a tribute to ALL-BRITISH 

eae design and engineering skill. In addition to the 
British cars SPORTSMAN, the Laycock Overdrive is available 
on— Sunbeam Rapier, Rover, Austin-Healey 

Triumph T.R.3, Vanguard 111, Sapphire 236, thre 


Jaguar models, and many other famous British cas 


LAYCOCK ENGINEERING LIMITED - SHEFFIELD 


Enquiries to: Laycock Engineering Limited, Overdrive and Transmission Sales Division, 16.17 Hertford Sere 


t, Coventr 
Under exclusive licence from Auto Transmissions Ltd., Coventry 


Electrical controls by Joseph Lucas (Electrical) Ltd 
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FUNDITOR 


L L p a RP D  ¢ ] Ss E , hs 


yen" yr 


th rr ws F O R 


DRYING, CURING, 
BAKING, SOFTENING, 
TEMPERING, BONDING, 
PRE-HEATING, AGEING, 
DE-EMBRITTLING, Etc. 


FUNDITOR electric ovens have won a reputation through- 
out industry for their ability to meet varied requirements 
economically and efficiently. The range of models covers 
types from small bench equipments up to large batch 


ovens. 


FUNDITOR ovens are supplied with either forced air 
circulation, or as natural convection ovens with tempera- 
ture ranges up to 350°C. and 450°C. respectively. 

Rapid and uniform heat distribution combined with precise 
automatic temperature control, are basic features of 
FUNDITOR design. Double-skin construction with 
fibre-glass lagging ensure minimum heat loss by con- 
duction through steel casting. 

FUNDITOR ovens can be equipped with process timers, 
automatic time switches, temperature recorders, pro- 
gramme controllers where necessity demands. 

Although our range of standard ovens is very wide, we are 
always pleased to supply ‘specials’ to meet requirements. 


Hornos eléctricos FUNDITOR para todos Ios fines. 

Para secor, curar, hornear, ablandar, revenir, ligar, precalentar, 
envejecer, quitar la fragilidad, etc. 

Los hornos eléctricos FUNDITOR han ganado una gran reputacién en 
todas las industrias por su capacidad para hacer frente a necesidades 
variadas de una manera econémica y eficaz. La serie de modelos cubre 
tipos desde los equipo pequefios de benco a los grandes hornos de cargas. 


Wit for forthe FUNDITOR LIMITED 


particulars. WOODBRIDGE HOUSE - 3 WOODBRIDGE STREET 
- fide detalles completos. LONDON, E.C.1 


PLEPHONE; CLERKENWELL 6155-57 CABLE ADDRESS: FUNDITORS, CENT, LONDON 
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but for the best 

in all engineering 

uses there are 

Kirkstall Bright Steel Bars 


Kirkstall Forge 


Engineering Limited 


LEEDS 5. - YORKSHIRE - TELEPHONE: HORSFORTH 2821 
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Yow'll be glad it’s... 


® 6.E.C. continuous lighting trunking is the ideal system 
for large area fluorescent lightin 
@ Installation costs are considerably lower than 
equivalent schemes using individually suspended 
units with conduit tubing. 
Various types of reflectors are available. Different 
reflectors may be used on the same trunking run, They 
can be positioned anywhere along the trunking and 
may be moved without any additional drilling, 
Consult the G.E.C. Lighting Advisory Service through your 
contractor for the most suitable lighting trunking . The General Electric Co. Ltd, 
system... with OSRAM tubes, of course, Magnet House, Kingsway, London WC2 
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THE 
UNIVERSAL 
. i UNIT 


In a previous advertisement we showed 
the Marles patent ‘Integral’ type power 
assisted steering unit, in which a cam and 
double-roller steering gear, the valves, 
cylinders and pistons are included, Wenow 
illustrate above the ‘ Universal’ steering 
gear which incorporates the hydraulic 
control valves mounted upon our type 
‘861’ manual gear. This is for use with a 
separate power pump and with power 


cylinders operating on the steering linkage, 


ADAMANT ENGINEERING CO. LTD., DALLOW ROAD, LUTON 
Sole proprietors of the Marles Sleering Compan) Lid. 


Telephone : Luton 2662 (4 lines) I elegrame Adamant, Phone, Luton 


MARLES 














An outstanding 
new feature 

















The best of two worlds is cor 
in ‘TRUSHANK’—the latest + 
ment to the famous range of ‘Mushet 


brand high-speed steel twist drills BRIGHT SHANK 


The precision ground taper shank 
Precision ground for 


ensures an accurate fit in the socket 
whilst the body of the drill reta accurate drilling. 


the advantages of steam temper, with 

its distinctive blue-black oxide at STEAM TEMPER 
ing Stress free, reduces 
Order ‘TRUSHANK'’ now and prove friction and resists 
their greater efficiency during a corrosion. 


longer and trouble-free life They 


cost no more 


‘DOUBLE MUSHET 
HIGH SPEED STEEL 
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pie tie ry momen a 
‘the ‘Cassel’ Heat-treatment Service, — 


‘meet a wide variety 
of heat-treatment problems. 


Simple, effective control of 
-_carburising and neutral baths 


Uniform results easily obtained 
@ Excellent finish of treated parts 
@ No limitations on type of quench used 














INDUSTRIES LimiTED, 
LONDON, $.W.1. 
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its a good plan 
0 include 








AC -Delco 


QUALITY PRODUCTS 








AC AIR CLEANERS AND 


SILENCERS AC THERMOSTATS 





Virtually every British car has one or more 
AC-Delco components designed into it on 
the drawing-bo AC-Delco research 
engineers will gladly help when you are 
planning a new design or modifying an DELCO-REMY 
existing one. | on at the drawing- IGNITION COILS 


board stage ca Ip your design and Th ore a few in the wide range 
production programme of AC-Delco automobile and electrical 
products. 





AC-DELCO DIVISION OF GENERAL MOTORS LIMITED, Dunstable, Beds. Telephone Dunstable 1166 
or Broadgate House, Coventry. Telephone Coventry 40491 





Automobile Engineer, October 1956 








An important feature AW y 
Ll 


lip 


2 


LOWER SLIDE ON PRE-LOADED 
PRECISION BALL BEARINGS 


CINCINNATI THE INFEED DIAL CAN 8@ ADJUSTED 

POR FINE INCREMENTS OF CUT AND 

Bass THE SLIDE WILL MOVE BY PRECISELY 
rage ; THAT AMOUNT — BECAUSE "STICKS 








IF ITS A QUESTION OF 








You can lay hands on all kind ker And 
quickly, too! Whatever size of e quantity 
needed you can rely on Wall e the very 
widest selection of high-grade t 

A ‘phone call to one of our ex | bring you 
helpful advice, without obligatio re not quite 
certain of the most efficient t i particular 
operation 


At Walker’s we're equipped wi ht tool 
to solve your problems 


WOU CAN GET THEM ALXE £. 


Complete London stocks include: Pi Drills and 
Woodworking Equipment, Twist Drills, R i Hacksaw 


Blades and Frames, Stocks and Di H hisels, Vices, 
Milling Cutters, Screwdrivers, Planes, ‘ aves, Hand If any of your requirements are in the nature of NON 


and Breast Drills, Oi! Cans, Blow I B Rules and STANDARD or SPECIAL ITEMS to your own particular 
Tapes, Drill Chucks, Spanners, Bolt Set Squares, 


details contact us if you require assistance, our wide knowledge 
and experience as SPECIALISTS is at your service, 


Levels, etc., et 


M. W. WALKER & STAFF LTD. mune rs’ Merchants, — HOUSE, MINORIES, LONDON, E.C.3 


PHONE: ROYAL 819! (10 LINES) "GRAMS: ? LONDON DLE EAST BRANCHES — BAHRAIN & KUWAIT, PERSIAN GULF 
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‘DRIKOLD’ 
- REFRIGERATION FOR 


TRANSPORT BY ROAD 





meets all the user’s needs. 

<priKoLp’ does not reduce the payload ; 
is simple and inexpensive ; 

does not require skilled operation 

or maintenance ; 

is completely reliable in operation ; 

is hygienic and free from mess. 

Full technical service is offered. 


setore ordering or building Retrigerated Vehicles look into the outstanding advantages of “ORIKOLD' 


the solid carbon dioxide—dry ice— 
sold by Imperial Chemical Industries Ltd. 
Enquiries to : 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 8.W.: 
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Fit this NEW highly 
efficient PAPER element 
to your existing C.A.V. fuel filters 


Section of Cross Flow 
Filter, showing Paper 
Element Conversion. 


al 


i 





Section of Down Flow 
Filter, showing Paper 
Element Conversion, 


So successful has the C.A.V. paper element filter proved 

that provision has been made for its benefits to be enjoyed 

by users of C.A.V. felt and cloth element filters; simple sets of 

conversion parts are available for models BFA 11 P, BFA 11 S, 

BFA 11 PS and BF 11 BS; fitting is a simple job taking only a few 

minutes, and the cost is low. In fact, conversion can save you money, 
apart from the saving due to greatly increased pump life. 


\sk for full details. Conversion packs and replacement elements are obtainable 
all C.A.V. service depots. 


The new filter element can increasc the life of your injection pumps by as much as eight times. 


The World's Leading Manufacturers of 


FUEL INJECTION EQUIPMENT 


C.A.V. LIMITED, ACTON, LONDON, W.3 


AP 174-022 
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Haat 


Mp 


VR ch Lev 4 CE 


Tractors Structural Steelwork 


WW 


Wherever you see this sign 
it means big business 


IRON & STEEL * NON-FERROUS METALS * TRACTORS INDUSTRIALPLANT’ ROADSTONE & ROADSURFACING 
& EARTH MOVING PLANT * EXCAVATORS & CRANES GRANITE & FREESTONE CEMEN' INDUSTRIAL 
RAILS & SIDINGS * SHIPBREAKING * FOUNDRY PLANT DISMANTLING WIRE & WIRE PRODUCTS NUTS 
& SUPPLIES » CONTRACTORS’ PLANT & EQUIPMENT & BOLTS « PACKINGS & JOINTINGS INSULATING 
PLANT & MACHINERY * STRUCTUKAL STEELWORK MATERIALS « FOOD PREPARING MACHINERY 


SERVING INDUSTRY AROUND THE WORLD THOS. W. WARD LTD 


Head Offer: ALBION WORKS ' SHEFFIELD London Office: BRETTENHAM HOUSE « LANCASTER PLACE * STRAND W.C.2 
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British Built 


Calomaiic 
TAPPING & 
THREADING 
MACHINES 





Fast and easy to operate, these machines meet the most 
stringent demands of modern mass production. Their 
outstanding features include entirely automatic tapping or 
threading operations, a wide range of speeds, and precise 
limitation of feed depths; the spindle is fed and returned at 
the exact pitch. The range includes bench, column and a 
radial type. Capacities from 3/16" to 1.3/16" (4.75 to 

30.16 mm) thread diameter, in steel 


Please ask for catalogus 














B.S.A. TOOLS LTD - BIRMINGHAM * ENGLAND 


BURTON GRIFFITHS & CO., LTD + KITTS GREEN + BIRMINGHAM 33 


elephone: STECHFORD 3071 
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another 
of 
those 


HARPER CASTINGS 








Harper Castings are to be found in 
many a tight little fishing craft, 

for famous marine engines rely on 
Harper Castings for 

cylinder heads and clutches. 


hHoarne 


JOHN HARPER & CO. LTD. 


JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS - WILLENHALL « STAFFS 
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Pe vEC EPP eee eeees ter 
‘ cvvebeds 


No. 760, 3 doz. Assor- 
ted Light Compres- 
sion Springs 1° to 4” 
long, 22 10 188.W.G., 
ito i diam. 6/6 each. 


No. 98A 
sorted | 
to ] 


to 15G 





No. 757. Extra Light 
Compression, | gross 
assorted, ” © T. 
“to 2’ rome. 27 to 26 
W.G 15/- each. 


< 


No, 388 
sorted 5S 
sion Spr 
14°, 18G 1 





No, 758, Fine Expan- 
sion Springs. | gross 
Assorted 4” to oe 
to 2° long, 27 to 20 
5.W.G 15/- each. 


e 


No. 466 
sorted Sr 
sion Spri 
long, 3/3 
diam iG 





No, 1013. | gross 
Small Coil Com- 
pression Springs, 4” 
to 14” long, 3/42” to 
%” diam., 24G to 
19G. 6/- each 


« 


No. 753 
sorted Lig 
sion } 

2° to 6" | 


5.W.G 





No, 1024, 


to 18G, suita 


20 Compres- 
— i 
” long 
ior diam 3 
+t 


for cutiing into shorter lengths; and 


Expans ons 1)” to 12” 


diam., 22G to 16G 


HERBERT TERRY & SONS 


long, 5/32” t 
24 


ca 


LTD 


REDDITCH, 


Lh 


LAAAAAAAAWW WY 


WIV, 


N 


N 


N 


= 


wa 


WORCS 


PEEP He eed ether ddadeuedeniacreseregeggad 
‘es , Peaeeaaeeaee ae erie 


How are 
you off 


for Springs? 


TERRY'S BOXES OF ASSORTED 
SPRINGS are just the job for your 
experimental department —a 
wonderful assortment of Com- 
pression and Expansion Springs 

. all sorts of lengths, gauges, 
diameters. The nine boxes we 
show are just a few from our 
range. Why not let us send you 
a full list—free? 


s TERRYS 


ASSORTED 
SPRINGS 


These Boxes of Springs can also be obtained at: 
27 Holborn Viaduct 
279 Deansgate 

210 Corporation Street 


LONDON 
MANCHESTER 
BIRMINGHAM 


The prices quoted are subject to the usual 
trade discount. 


SPRING MAKERS FOR 


100 YEARS 


wriycm) 
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Coles for that extra margin- 


-of control and safety 


at 


Coles fatigue-free day long operation, ELECTRIC TRANSMISSION 


pin-point accuracy and fast automatically << s Cates have cleared the 

safe motions, perform an unrivalled role } deacke « ne ineceeasible 

in the automobile industry rah spots here. Individually 
1 powered electric motors 


Essential for double-tier loading, Coles provide smooth sustained 


high angle cantilever jib and Electric 
Transmission system provide that extra 
margin of lift and safety with an instant 

SAFE LOAD INDICATOR 
choice of rapid or slow precise creeping 
speeds for lifting, derricking and slewing 


power for all motions. 


Warns visually and 
audibly when maximum 
load is reached in any 
Always on hand to solve the numerous ay jib position, and positively 
lifting problems that crop up in any cuts the motion if the 
factory, Coles have many saving ways warning is ignored 


THE NAME THAT CARRIES WEIGHT 


Designed, manufactured and marketed by :- 
STEELS ENGINEERING PRODUCTS LIMITED 
Sunderland, England Tel: 56281 (10 lines) Grams: Steel, Sunderland 


SALES AND SERVICE: Glasgow : 235 Bath St, C2 Newcastle : Brunswick House, Brunswick Place 
London : 143 Sloane Street, 5.W.1 - Manchester : 153 Oxford Road, 13 Birmingham : 39 Thorp Street, 5 
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TODAY’S PROBLEMS IN INDUSTRY 


Cutting Machining Time 


In these days of competi! h at home and abroad, machining time is a vital factor in main- 


{ accounts for a considerable 


taining competitive price I expensive in labour and materials, anc 
proportion of overall pre costs. One way of cutting it to a minimum, however, is zinc die 
casting. Consider carburett for example. These are one of the first component parts for which 
zine alloy die castings wer irly used, and as their design has become more and more compli- 
cated, die castings have | themselves to increasing advantage. No other process allows such 
fast production of accurat eld, complex shapes. Cored holes need only reaming or, where 
necessary, tapping; and the | machining qualities of zinc alloys make such operations easy and 


fast. Mating surfaces ca en be used as cast. Justifiably this process is claimed to be the shortest 


distance between raw mat ind finished product 


Write for list of membx publications describing the properties and uses of die castings to 





ZINC ALLOY DIE CASTERS ASSOCIATION 
34 Berkeley Square, London, W.|. Telephone: GROsvenor 6636 


[ZADe A} 











Automobile Engineer 


October 


1956 























~STERMETa 
vie 


REGD. TRADE MARK 


| 


pioneers 
of 
progress 


True to the great traditions of 
Coventry whose long history 

is closely linked with the progress 
of Britain . . . Sterling Metals 
operating large Aluminium and Cast 
lron foundries and, as the world’s 
largest producers of “Elektron” 
Magnesium Alloy castings, have built 
up an unequalled reputation for 


skill, quality and craftsmanship. 


STERLING METALS LTD 


COVENTRY 
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For early delivery date 


PLAUERT 


HORIZONTAL BORING and FACING MACHINES 


Safety Clutch disengages automatically working feed or rapid traverse to prevent damage 
Power feed to table (Longitudinal, Cross and Circular) « Push Buttons allow fine adjustment 
of Spindle or Faceplate when setting *» Automatic cross feed to facing head - Designed and 
built for Precision Boring, Drilling, Milling, Threading, Reaming and Facing + Enduring 
accuracy + High productive ability - Wide speed and feed range Ease of operation 


Models H80 and H100 are arranged with electric preselection of spindle speeds and feeds 


Sole Agents BRIEF SPECIFICATION 


Model H63 H100 


Diameter of Spindle 

Max. diameter for facing 

Working surface of table (width x length) 
Number of spindle speed: 

Range of spindle speeds: r.p.m 


The Selson Machine Tool Co. Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 600 
ten "ON Shoup 


$$3/S¢MT 156 
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Buy engine life 


FOR YOUR DIESEL VEHICLES WITH 


Shell Rotella Oil 


Improved steels, irons and chromium finishes, employed 
in their most suitable forms and combinations, 

have strikingly lengthened vehicle diesel engine 
overhaul mileage 

Heavy Duty lubricating oils bring further material 
progress to this task—just as much as if they 


were a new alloy actually built into an engine. 


As metals vary in wear-resistance, so do oils. Shell Rotella Oils are 
toughened with the. most advanced additives, produced by Shell—and only 
for Shell—at the great petroleum chemicals plant at Stanlow, Cheshire. 


They can help your engines run more economically, better, longer. 


SHELL ROTELLA OIL 
(Heavy Duty Diesel Engine Lubricating Oil.) Available in 


the following SAE classifications : 


10W, 20/20W, 30 & 40 


LEADERSHIP IN LUBRICATION 
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The David Brown Automobile 

Gear Division has been created to give 
your gear requirements specialised 
attention and to cater for either batch 


or quantity production 


Here an immense variety of work 
receives that care and attention which 
is only possible with the most modern 
plant and facilities and with the skill 


and experience which are traditional 


with David Brown products 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISION 
PARK WORKS HUDDERSFIELD 
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A new line of air tools 


-~MORE POWERFUL 
~MORE COMPACT 
ee MORE PRODUCTIVE MODEL 3017—}" DRILL 


This new CP range of air to of interest 
to every production man look for machines 
having compactness and easé indling, yet 
also possessing ample margins of f 

The line of drills ranges { LL” ae 
capacities in many speeds and a of lever 
or offset handles. The Screwd is the new 
supersonic machine in which 1 overcome 
by raising the exhaust above a juency 

All these tools are worthy of in because 
of their high performan al mplete re- 
liability so important for prod line work 


Ask for descriptive literaturs 

















Screwdriver 





Consolidated Pneumatic 


CPiol 











CONSOLIDATED PNEUMATI 232, DAWES ROAD, LONDON, S.W.6. 
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RUBBER BONDERS LTO 











The high wear-resistant qi 


they're track -tested 
Superload” hearings for their 
from a vast range of standard paw 
Write for your copics of literature 
dealing with all aspects of 


“Oilite” self-lubricating be arings. 


Automobile 


Engineer, October 


1956 








CYLINDER LINERS 


© TE Ete ee. eg. ie ee ee 





The end of ‘wear’ trouble 


Proved by many years’ experience, our 


BRIVADIUM Alloy 30° Material is an 


accepted standard for Medium Duty 


Cylinder Liners. 


THE BRITISH PISTON RING CO. LTD., COVENTRY TEL. COVENTRY 89014-5-6, 
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SMETHWICK DROP FORGINGS LTD - SMETHWICK & KIDDERMINSTER ENGLAND 
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They'll be 


10,000 miles 


apart in a few minutes 


miles of engine life, restored by improved performance 
after reconditioning with Black & Decker equipment 


Here’s the service you give with these tools: old, badl 
iia ig er ies VALVE MASTER REFACER 


pitted valves made as new with the Valve Master Refacer; Refeces veives to any anele in 

; . a matter of minutes and, with 

perfect matching of valve and valve seat in a matter of | ateachenset. evinds taguets, rocker 
arms and Ford Valve Stems 


seconds with the Vibro-Centric Valve Seat Grinder. 
Together these tools form a fast, easily operated unit 


for continuous maintenance with maximum precision. 
STANDARD VIBRO-CENTRIC 
VALVE SEAT GRINDER 
QUICKER AND BETTER WITH : = wilh on 
econditions valve seats on any 


type of car and ensures a perfect 
match between valve and seat, 


Bla : PORTABLE ELECTRIC TOOLS 


BLACK &€ DECKER LIMITED +: HARMONOSWORTH MIDOLES€EX 
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service! 


50,000 trouble-free 
miles in two years 


. 
7 A Bedford bus operating in the Ne 
area was fitted with a Don-F lex 
Clutch Dise tee a ig t ha 


passed the 
slightest trace ¢ 


ddd ea hd en 


ol ta ead ; : We shall be happy to supply full details 


and technical information on request 
@on Molded and Woven 
Brake Liners ‘ 


J 1 Nation-wide chain of depo 
Cocco eeeeeeeeeeeeeeeeeeeeubesere 


| 


BELFAST 2896; GLASGOW C2 Central 4595 NEWCASTLE-ON-TYNI 


BIRMINGHAM 5§ Midland 4659 HARROGATE 67054 

BLACKBURN 655/ HULI NOTTINGHAM 464 
BRISTOL 272/4 IPSWICH 4023 SHEFFIELD | ‘ 
CARDIFF 27026 LEEDS 3 20664)5 SOUTHAMPTON 
CARLISLE 2/589 LEICESTER $260 STOKE-ON-TRENT 4 
CHESTER 2/ 280 LEYTON Leytonstone 0008 WAKEFIELD 4 
COVENTRY 649/14 LIVERPOOL Royal 5202 and 125) WIMBLEDON 
DUNDEE 28 MANCHESTER 3 Blackfriars 05% Republic of Irelane 
EDINBURGH 1 Central 4234 MIDDLESBROUGH 44 DUBLIN. 35 W 


SMALL & PARKES LTD Hendham Vale Works Manchest 


LONDON: 76 Victoria Street, 8.W.1 











Automobile Engineer, October 1956 





WELDING 
CUTTING 
HEATING 
FLAME GLEANING 


Here for the first time is an out- 
fit that can be used for all these 
operations. The basis is a com- 
mon shank to which the various 
heads for welding, cutting, heat- 
ing and flame cleaning can be 
fitted, easily and quickly, With 
one shank you can build up the 
set with some or all the 
heads to meet your 
needs as they occur. 
Alternatively you can 
buy the complete outfit 
with the entire range of 
heads in a portable case. 


A complete range of 
swaged or detachable tips 
is available covering all 
welding requirements up 
to i’. 


The cutting attachment 
will cut steel up to 2” 
thick. The highest degree 
of safety is ensured by the 
use of nozzle-mixing 
limiting any a of 
backfire to the nozzle it- 
self and allowing maxi- 
mum cutting speeds to be 
maintained. 


_ HEATING | 


The nozzles screw on to 
the straight welding neck 
or on to flexible necks 
which can be bent to any 
angle. 


FLAME 
CLEANING 


Flame cleaning attach- 
ments screw directly into 
the mixer and consist of a 
bent neck or a straight 
neck with a range of de- 
tachable flat or round 
nozzles. 





KisEHe Ox YGEN 


BRITISH OXYGEN GASES LTD., BRIDGEWATER HOUSE, ST. JAMES’S, LONDON, S.W.i. 
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THE FINEST TOOLROOM IN THEI 
COUNTRY IS AT YOUR DISPOSAIT 


With over 30 years experience ( V.A. offer you 
unparalleled service in the manufacture of Plastic Moulds, 


Press Tools, Jigs & Fixtures and pecial purpose machinery 


If you require the highest quality and a competitive price, 


please end your enquirt to 


Sevem. JUGS, ROCLOS &@ TOOCLS, & FT DO. 


No 2 FACTORY, HOLLINGBURY BR »HT j 
TELEPHONE: HOVE 46201 





Apart from ordering... 


. » » Ransome and Marles ball 
and roller bearings I never 
think about them. They are 
specified and fitted in so 
much machinery that 

I take their reliability 


for granted. 





Yj Y) 


arles Bearing Co., Ltd. 


Newark-on-Trent, England 
Telephone: Newark 456 and Telex 47-306 
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COOLING FOR MACHINING 
PLASTICS. NORGREN EQUIPMEN'I 
MOUNTED ON THE HEAD OF A 
WADKIN HIGH-SPEED ROUTER 
SHOWN SLOTTING “* PERSPEX 
SHEET AT THE LCI. PLASTICS 
DIVISION, WELWYN 
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At some forgotte: 


must have realised th 
more easily by rollin 
But from this it was a 
the log as a machine 
everal logs between tl 
thus substituting roll 
sy historical t 
well-organised empl 
yreat edifice 
The principles of sub 
sliding frietior 
it number of roll ! 
ultimate ce 
anti-ftrict 


hy the 


THE 


ntiquits primitive 
il | be moved 
t! lragying it lengthwise 


{ 


fr imagination to use 
i heavy load by putting 
r | the ground 
for sliding or skidding 
" ce was in 
the building of 
Pyramids 
tit ling trietion for 
eading the load between 
have found thei 
the compre her 


manufactured 


SKEFKO BALL BEARING COMPANY LIMITED - LUTON - BEDS 


* @A eeanin aa TLINDRICAL ROLLER, TAPER BOLLER AND SPHERICAL ® 


G44 
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DESIGN 


ENGINEER 


MATERIALS AUTOMOBILE PRODUCTION METHODS 


WORKS FQUIPMENT 


Commercial Vehicle Show 


Atruoucu there have not been any revolutionary 
changes in commercial vehicle design since the 1954 
Commercial Vehicle Show, trends demonstrating steady 
progress are nevertheless apparent. The work that is 
known to be going on behind the closed doors of the 
research and development departments of many manu- 
facturers is unlikely to be shown until the new features 
have been well proved; in this respect British manufac- 
turers differ from many of their foreign competitors. 

The diesel engine continues to gain ground from the 
petrol type unit, and is now employed more widely than 
hitherto in light commercial vehicles, as well as in the 
heavier ones. With a view to reducing vehicle weight, 
further advances have been made in structural design and, 
increasing attention is being paid to the use of laminated 
plastics for cab and body construction. An important 
advantage of plastics is that for relatively small quantity 
production the tooling costs are much lower than for steel 
pressings. Furthermore, panels damaged in service can 
be repaired relatively casily. All these features reflect the 
increasing economic pressure on operators and the con- 
sequent need to reduce operating costs to an absolute 
minimum. 

Expanding business in export markets, where very long- 
distance hauls are common, has led to further efforts to 
ease the task of the operating crews. Progress has been 
made in three main directions: greater comfort is offered 
by the incorporation of better seating arrangements, noise 
reduction, cab ventilation and temperature regulation; 
two-pedal control makes for easier driving in heavy traffic; 
and, thirdly, more vehicles are designed to incorporate 
power-assisted steering, the demand for which is definitely 
increasing because of the extra weight carried and the 
larger tyre sections now employed as a result of changes in 
the British legal requirements for heavy vehicles. 

The changes in the British regulations limiting overall 
dimensions and maximum weights have helped both 
manufacturers and operators. These new regulations are 
almost in line with those in force in most foreign countries, 
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so manufacturers have been able not only to effect a 
greater degree of rationalization in their vehicles for the 
home and overseas markets, but they can now also compete 
on more favourable terms in some countries where hitherto 
the British restrictions with regard to size and weight placed 
them at a serious disadvantage in that they had to make 
special vehicles for export. Operators, of course, benefit 
from reduced prime costs, resulting from rationalization, 
and also because increased load carrying capacity tends to 
reduce operating costs. 

In general, the increases in size and weight have led to 
the strengthening of frames, adjustment of spring rates and 
improvements in braking. ‘The larger section tyres have 
not been difficult to accommodate because of the increase 
allowed in overall width of the vehicle 

The evolution of new light-weight vehicles designed 
specifically for commercial applications is a welcome 
feature. They are in almost every respect a marked 
improvement on the earlier adaptations of passenger car 
designs. Provided the basic design of these light com 
mercial vehicles is suitable for a wide range of models, 
such as vans, pick-ups and passenger carriers of different 
types, including ambulances, there is ample justification 
for investment in tooling for production. Although there 
is a divergence of opinion as to whether or not a separat 
frame should be employed, the steady incursion of integral 
construction into the field of commercial vehicle design 
continues, and it seems ufilikely that exceptions will be 
made in respect of the light-weight types. In fact, the 
need for a low floor level will probably be widely regarded 
as a deciding factor in favour of integral construction 

Automatic and semi-automatic transmissions are being 
introduced for private cars, and probably most will be 
offered also for light commercial vehicles. A large pro 
portion of these vehicles operate in towns, and it is in heavy 
traffic that maximum benefit is obtained so far as reduction 
of driver fatigue is concerned. Obviously the systems that 
do not increase fuel consumption will be most 
after by operators. 


sought 








Spanish \utomobile Production 


Phe Plant of S.bh.A.7T. at Barcelona 


i is the eventual intention that th w works of the of the capital of 600,000,000 pesetas (about £5,500,000) was 
Sociedad Espafiola de Autémoviles de Turismo shall render subscribed by six leading Spanish banks and by the Italian 


Spain self-supporting so far as the smaller and relatively Fiat company. The participation of the Fiat concern is not 
inexpensive passenger cars are concerned. The plant, only a consequence of the fact the Fiat 1400 is the vehicle 
which is in the Free Zone of Barcelona, was officially opened selected for Spanish manufacture, but is also official recog- 
at the end of 1955. At present it empk 1900 workers nition of the efforts made by Fiat since 1930 to establish car 


It is predominantly a government enterprise, although part manufacture in Spain 


The heavy press section 
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An annual production of 10,000 Fiat 1400 cars is planned 
In addition, it is planned to undertake in 1957 the manu- 
facture of Fiat 600 cars, for which the production target is 
20,000 per annum. Of the initial capital, more than half 
was spent in the purchase of machine tools from the United 
States of America and the five main European manufacturing 
countries. Incidentally, since the inauguration of this 
concern the capital has been increased by 50 per cent to 
900,000,000 pesetas. 

The SEAT factory has a productive floor area of 900,000 
square yards. There is evidence of Fiat influence in the 
machines employed and in the general lay-out of the plant 
In the machine shop the machines are arranged transversely 
in lines to give flow production through all the machining 
operations, to heat treatment, if it is necessary, and thence 
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Building Fiat 1400 bodies 
in the SEAT works 


to the sub-assembly and final assembly lines In all there 


are 31 lines, incorporating 104 lathes, 47 millers, 6 broaching 
machines, 42 grinders, 23 automatic screw machines, 21 gear 
cutters, 6 hypoid generators, 7 gear testing and finishing 
machines, 4 gear shavers and acoustic testers, and other 
classes of machines. In the heat-treatment section there are 
17 furnaces of the latest type, including salt baths and gas 
There are two degreasing plants in 


cementation furnaces 
this section, and provision is also made for shot-peening 


Engine testing is carried out to a degree that is no longer 
considered necessary in this country, at least for engines of 
the type and capacity produced by SEA’ Che engine test 
section has cight test beds, equipped with variable speed 
motors to which the engines are coupled. ‘Testing is effected 
in two stages. In the first stage, which lasts an hour, the 





A portion of the well- 


equipped machine shop 





The final assembly line 


motor drives the engine, while in u nd stage, which 
lasts 15 minutes, the engine drives the 
at speeds of 500, 1,000, 1,500 and 2,000 r.) Also included 
in the equipment of the engine test sect i Froude brake 


for more tests on a percentage of the engines 


r a8 a generator 


extensive 
produced 

In the press shop there are 25 pri 
capacity, 31 medium presses of 59-20% 
mechanical presses of 8-55 tons capaci 
through in batches, each sufficient for 
requirements. Incidentally, the pr: 


f 250-1500 tons 

apacity and 25 
Che work is put 
to three months 


capacity 18 in 


INSTITUTION OF 


Forth oming 


OCTOBER 
London 
Tuesday, 9th October, 6.0 p.m Walk, 
S.W.1. Annual General Meeting followed by 
Ordinary General Meeting. Chai :mar s; “Experiences 
During Forty Years of Automobile D by A. G. Booth, 
M.B.E., M.1.Mech.E 


Birmingham 

Tuesday, 3th October, 6,30 px James Watt 
Memorial Institute, Great Char Birmingham 
Paper: “Proof Testing of Electrica sipment”, by R. F 
Groves, B.Sc.(Eng.), A.M.1.Mech.1 


Derby 

Wednesday, 17th October, 7.0 p.n he Midland Hotel, 
Derby. Paper An Experimenta Turbo-Diesel Loco- 
motive,” by F. L. Picard. Presented by R. W. F. Mitchell 
and R, Vuaillat 
Luton 

Monday, Bth Ox tober, 7.30 p.m Room, 
Luton Town Hall. Address by the ¢ rman of the Centre, 
A. W. Larking: “Contributions to I» Life’ 
North-Eastern 

Wednesday, 10th October, 7.30 p.» 
Theatre, The Uniwersity, Leeds Pat Front Suspension 
and Tyre Wear’, by V. E. Gough Vech.E. and G. R 
Shearer, G.1.Mech.E 


Birdcage 
Westminster, 


“ 


Assembly 


Chemstry Lecture 
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MECHANICAL 


Veetings of 


excess of present requirements. Although the actual presses 
are of the most modern types, apparently there has been no 
attempt to expedite production by the use of mechanical 
handling devices such as iron hands. 

From the press shop the work is passed to an intermediate 
store to be held until required for assembly. From the 
stores, the work, mounted on suitable fixtures, is passed as 
required to eight sub-assembly lines. The plant employed 
for sub-assemblies comprises 67 electric spot welders, nine 
arc welders, one continuous and seven autogenous welders. 
Completed sub-assemblies are mounted on a special fixture 
for welding to form the body shell. The illustration of the 
body shell section shows that the methods adopted in the 
Fiat factory at Turin have also been adopted in great measure 
in this factory. The body shell is transferred to the final 
welding and finishing line on a travelling belt. 

On leaving the finishing line, the body shell is transferred 
by overhead monorail to the painting section. There are 
two main conveyors in the painting section. On the first of 
these the shell passes through the following sequence of 
operations: degreasing and de-rusting, slight phosphating, 
washing, the application of anti-noise paste and polishing. 
During its passage on the second conveyor, three coats of 
cellulose are applied, the shell is oven baked and is given 
a final polishing. Apart from the two main conveyors in 
the painting section there is also an auxiliary line served by 
overhead transporters for the painting of wheels and loose 
parts. The section is air-conditioned and pressurised to 
prevent the entry of air from outside. 

Finished shells are transferred to a conveyor, 420 ft long, 
for the attachment of the petrol tank, windscreen wiping 
mechanism, electric wiring, door latches, etc. The trim 
section is situated alongside this conveyor. The remainder 
of the vehicle assembly is carried out in accordance with 
what is standard practice in most automobile factories in 
this country and on the Continent. 


ENGINEERS 


the Automobile Division 


North-Western 

Tuesday, 9th October, 7.15 p.m. in the Grosvenor Hotel, 
Chester. Paper: “The Effect of Maintenance on Injection 
System Performance’, by W. A. Mason (Shell Research Ltd.). 


Scottish 

Monday, 15th October, 7.30 p.m. in the Institution of 
Engineers and Shipbuilders, 39 Elmbank Crescent, Glasgow, 
©.2. Chairman’s address: “Experiences During Forty Years 
of Automobile Design’, by A. G. Booth, M.B.E.,,M.1.Mech.E. 

Friday, 19th October, 7.30 p.m. in the Robert Gordon 
Technical College, Aberdeen. Paper: “Sales and Service in 
the Transport Industry”, by J. M. Forbes. 


Western 

Tuesday, 30th October, 7.30 p.m. in the Royal Hotel, 
Bristol. Chairman's address: “Experiences During Forty 
Years of Automobile Design’, by A. G. Booth, M.B.E., 
M.1.Mech.E. 


NOVEMBER 
Coventry 
Tuesday, 6th November, 7.15 p.m. in the Grosvenor Room, 
Leofric Hotel, Coventry. Chairman's address: “Experiences 
During Forty Years of Automobile Design’’, by A. G. Booth, 
M.B.E., M.1.Mech.E. 
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FREE - 


PISTON ENGINES 


A Development Programme for Automotive Units by the Free Piston Engine Co, Ltd. 


Ix March of this year, Associated British Engineering Ltd. 
signed two agreements with Alan Muntz and Co, Ltd. The 
first concerned Pescara free~piston gasifiers having diesel 
pistons of 6in diameter and over, and covered the manu- 
facturing and selling of gasifiers in the United Kingdom and 
British Commonwealth on a non-exclusive basis. Two 
such gasifiers are already designed and in production, 
namely the S.1.G.M.A. GS34 model of 1,250 gas h.p. and 
the Muntz CS75 model of 420 gas h.p. 

The second agreement concerned Pescara 
gasifiers having diesel pistons of under 6in diameter, and 
covered the manufacturing and selling of gasifiers in the 
United Kingdom and British Commonwealth on an exclusive 
basis. There are no such gasifiers currently available for 
production. Two exist in prototype development stage, 
the Renault G.12 unit of 132/162 gas h.p. and the General 
Motors 4-4 Hyprex engine of 250 gas h.p.* 

The fields of application envisaged for this “‘under six 
inch”’ free-piston engine are road transport, tracked vehicles, 
earth-moving equipment, rail cars and high-speed marine 
craft. A subsidiary company, Free Piston Engine Co. Ltd., 
is responsible for the design, development and sales, while 
manufacture, assembly and test are being undertaken by a 
Free Piston Division of Henry Meadows Ltd. 

A design study is under way to determine the optimum 
horse-power of the new gasifiers and the consequent leading 
dimensions. Taking 250 gas h.p. as the power requirement, 
the following specification was obtained: 

Engine cylinder bore 

Compressor cylinder bore 

Overall length 

Continuous maximum rating 

Stroke at continuous max. 

Oscillations at continuous max. 

Weight 2,290 Ib 

Power:weight ratio . 9°17 lb/g.h.p 

Whilst 250 g.h.p. in one unit would be satisfactory for 
numerous applications, it would be excessive for others. An 
alternative machine of 125 g.h.p. has, therefore, been 
investigated. The first assessment has given the following 
specification: 


free-piston 


5-78in 
16 OOin 
5-79 ft 
250 gas h.p 
7°32in per piston 
1,300 c/min 


* * Automobile Engineer "' August 1956 


COMPARISON OF ENGINE 


Engine cylinder bore +-07in 

Compressor cylinder bore 11°29in 

Overall length 4.07 ft 

Continuous maximum rating 125 g.h.p 

Stroke at continuous max )16in per piston 

Oscillations at 1,840 ¢/min 

Weight R11 Ib 

Power: weight ratio 6°5 lb/g.h.p 

This dimensional analysis is based on the CS75 machine 
and no attempt was made to achieve anything in the nature 
of a lightweight design The expected change in per 
formance of the 125 g.h.p. unit substitution of light 
moving parts would be 

Continuous maximum rating 

Oscillations at continuous 

Weight 

Power:weight ratio 

Since this is in excess of the 
instances, a further reduction in siz 
and gives the following specification 

Engine cylinder bore 

Compressor cylinder bore 

Overall iength 

Continuous maximum rating 

Stroke at continuous max 

Oscillations at continuous 

Weight 

Power:weight ratio 


continuous max 


upon 


153 g.h.p 
2,400 ¢/min 
618 Ib 
4-03 Ib/g.h.p 
required output in some 


max 


becomes permissible 


4-661n 
10.15in 

406 Tt 
125 g.h.p 

+-65in per piston 

640 ¢/min 
52 Ib 
62 |b/g.h.p 


max 


It should be understood that these are first and 
mate assessments, ‘The ultimate gasifier may be a somewhat 
different machine when th« 
have been solved. The target for completion of a prototype 
machine is eighteen months, with probably a further eighteen 
months for prototype testing 

An outstanding characteristic of the free-piston engine i: 
its ability to run on virtually any of the liquid petroleum 
hydrocarbons. In France, 8.1.G.M.A. have reported run 
ning thousands of hours on residual fuels with 
contents up to 4 per cent. General Motor: 
fully operated their unit on 100 octane 
practical range for automobile purposes would 
from high octane gasoline to marine diesel fuel 


approx! 


many problems of detail design 


sulphur 
have success 
gasoline Phe 


appear to be 


TYPES 





Type 
maximum 
power 

Spark ignition piston engine, 
Comp. ratio 

Spark ignition piston eng ine, Aluminium, 81 

Comp, ratio, Turbo-charged--30 per cent 

boost 


Cast iron, 9:1 


0-48 
0-49 
Gas turbine, Regenerative 0-75 


0-41-0-47 
0-42 


Diesel engine, 4-stroke cycle 

Diesel engine, 2-stroke cycle 

Diesel engine, 2-stroke cycle, 
blower , ; 


Exhaust turbe 


0-42 


Free-piston engine 0-48 





Fuel Consumption 
Lb/bhp/hr 


Size 
ft}/100 hp 
optimum 
economy 


0-41 i ; clan 


tane 


ine 
p » Diesel 
0-40 Diesel 


0-41 Diesel 
Kerosine 
Crasoline 
Diesel 


0-48 
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Engine 


Installation 


A Discussion of Methods to Suit Unitary Construction 


H. C. 


ide in the design 
nfiguration of the 
and, of all the 
fetermine which 


Amonest the first decisions to bi 
stages of a new vehicle is the cylinder 
engine. The decision is a weighty 
factors to be considered, it is difficult 
shall be given preponderance over another. In the course 
of development down the years thi: intry has become 
largely a four cylinder country just as the United States is 
an eight cylinder country. And where immense invest- 
ments in machine tools and equipment consolidated in 
the production of a particular type, thos cumstances may, 
indeed, determine the policy to continue with it against the 
strongest technical representation for any change. Further 
the four cylinder engine has given worthy service 
over the years and has become standardised at such a high 
level of performance and reliability that position is hard 
to challenge. Whilst that development has been going on, 
however, refinement has also progressed in other directions— 
transmission and suspension, and the rather revolutionary 
unitary body construction Such advances call for that 
“second look’’ at the engine to check t it is not getting 
left behind in the general progres: Chis present review is 
directed to that purpose. The superior of goods, motor 
cars included, will not be denied their urket,—a fact well 
appreciated by competitors oversea 


Historical 

A brief historical survey is appropriat As a Starting 
point we may reach back to the day when an engine of some 
8 or 10 brake horse~power was regarded as a fairly powerful 
unit to install in a vehicle fitted with oden wheels and 
solid rubber tyres. The imperfect balance of the two 
cylinder engine (or even single cylinder) was obscured by 
other disabilities of the vehicle as a wh« 

As the vehicle emerged from tw 
category, it came to be realised that it 
inherent balance; at the same time a 
tions—design, materials, and manufactur 
the multi-cylinder engine practicabl: 
four and six cylinder engines became established at quite an 
early date and have remained conventional power units in 
this country ever since, in spite of spasmodic challenges at 
various times from straight 8's, V8’s and some few other 
combinations, 

Each version had its own 
favoured the six advanced the opinion 
mechanical balance that was sought 
was a design that offered complete balanc: 
be found in the six cylinder arrangen 
arrangement could possibly offer anything in advance. A 
benign Providence had provided everything in one package. 
Both fundamental and second order harmonics were com- 
pletely balanced, as were couples of the first 
order. Harmonics of a higher order v © small in magni- 
tude as to be insignificant and could indeed be overshadowed 
by necessary manufacturing toleran True there re- 
mained slight imperfections causing « ations in roll, yaw, 
and pitch, arising from the recurrent firing impulses, the 
inertia of reciprocating masses, and lack of uniformity of 
mixture distribution to the cylinde: Obviously these 
imperfections had to be tolerated unul the arrival of some 


horseless carriage 
ngine must possess 

es in other direc- 
ng technique, made 


In consequence the 


Those who 
that since it was 
only logical answer 
and this was to 
No alternative 


protagonists 


and second 


380 


HARRISON, 


A.R.C.S, 


form of turbine prime mover,—a very long vision for the 
crystal-gazer of the period. 

Homage to the gift of providence was paid by one manu- 
facturing company (the Napier Company as then constituted). 
They were determined that nothing should jeopardise the 
inherent balance of the six. At a period when precision 
forgings were still in the future and the dynamic balancing 
machine was only just appearing on the horizon, the company 
produced six-throw crankshafts on the lathe from a solid 
billet. Crank-webs were formed as circular discs of the 
diameter of the billet,—the journals and throws being carved 
out of the solid metal between them. Geometry, of itself, 
took care of the balance at a cost they accepted as the price 
of perfection, 

Those who were not prepared to swing over to the six 
found a great deal of merit in the four. It was in primary 
balance and the firing intervals were evenly spaced,—two 
attributes which were absent from earlier engines but which 
had now come to be regarded as an essential minimum. 
Complete inertia balance was, of course, greatly to be 
desired but it could only be attained at the cost and com- 
plexity of two additional cylinders and their related parts. 
But, again, the standard of engineering refinement of the 
rest of the vehicle was such that the lack of complete balance 
could be accepted, 

At about this time Dr. F. W. Lanchester developed two 
most ingenious mechanisms. One was the crankshaft 
torsional vibration damper which was particularly applicable 
to the six with its slender whippy crankshaft. Its introduc- 
tion raised that engine to a new pinnacle of refinement by 
damping-down the elastic torsional oscillations induced by 
successive explosions, which could reach destructive pro- 
portions when they came into resonance with the crankshaft 
natural frequency. 

The other invention was the harmonic balancer applicable 
solely to the four. The problem was to nullify the vibrations 
arising from the unbalanced 2nd order harmonic. The 
virtue of the device may be the better appreciated if we 
regard the engine as possessed of four pistons moving up 
and down in the cylinders in perfect harmonic balance plus 
a fifth phantom piston of approximately the same weight as 
one of the real pistons but totally unbalanced and driven by 
a phantom crankshaft-throw rotating at twice real crankshaft 
speed. The harmonic balancer neutralises the phantom 
piston by introducing vertical forces that are at all times 
equal and opposite to those imposed by the phantom. By 
so doing it “converts a four into a six’’ at insignificant cost 
as compared with the alternative of adding two additional 
cylinders and without the penalty of any serious increase in 
overall dimensions. 

Each of these inventions was a unique solution to its 
problem. They were, indeed, born into an exhilarating 
atmosphere when improvement in engine design was taking 
place at a rapid rate. Established conventions had been 
severely shaken by the introduction of the Silent Knight 
double sleeve-valve engine and an accompanying spate of 
inventions for alternative valve arrangements. Designers 
were compelled to refine their cam-operated poppet valves 
and so stave off a strong threat of submergence by the 


newcomer, All this striving for improvement opened the 
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field in the sense that many a device, which would previously 
have been brushed aside as an unnecessary complication, 
was now considered more closely. 
contemporary poppet-valve engines with exposed tappet and 
rocket gear, the Knight was justly claimed to have the 
attribute of silence and moreover it confounded the critics 
who prophesied complete breakdown of cooling and lubrica- 
tion. Various models were exported in some quantity to 
U.S.A. and the Continent. In the course of a famous 
endurance test conducted under R.A.C. supervision a batch 
of some six or eight engines established an undreamt-of 
reputation for reliability by running on the test bed under 
full power night and day for a week. In retrospect it can 
be seen that in its day the Knight engine punctuated the 
progression of automobile design just as unitary body con- 
struction has done at this later date. Much more was 
subsequently demanded of the engine as a power unit, and in 
turn attention was directed to the transmission to bring it 
into line with the new standards set by the sleeve-valve engine 


hs 
Y 


Fig. |. Transmissability of vibration frequencies 


Coming to the installation of the engine in the vehicle the 
aim at first was to simulate the installation of a stationary 
engine securely bolted to its massive bed which supposedly, 
by reason of its inertia, absorbed all vibrations. Chassis 
frames were rugged and, in some degree, acted in this manner. 
A sub-frame between engine and chassis was later introduced 
providing the opportunity for fitting resilient packings at the 
point of attachment and so absorbing some of the vibration. 
Further insulation was introduced at body mounting points. 
These practices were of course applicable equally to both 
four and six but they enabled the four to maintain its popu- 
larity in spite of the inherent handicap of inferior balance as 
compared with the six. 


Engine vibration 


With the development of unitary body construction the 
position has undergone a substantial change. In the absence 
of a chassis frame and any insultaion between it and the body, 
the engine mounting has assumed tremendously greater 
importance particularly in the case of the four. Engine 
vibrations transmitted into the body can have the effect of 
setting the panels into a state of resonance in sympathy with 
the engine vibrations so that they emit a sustained musical 
note commonly referred to as “boom’’. The noise may 
reach intolerable proportions and in any case is entirely out 
of accord with other standards of comfort built into a high 
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As a competitor of 


quality vehicle. Sound-deadening the pancls by means of 
flock-spray and similar expedients is generally ineffective; 
the real remedy is to be sought at source by close attention 
to the engine mounting. 

Two phases of the problem are recognised: In the first 
place, since the engine gearbox unit is in a state of vibration 
from the causes already mentioned, means must be found to 
prevent these vibrations from being transmitted to the body 
Secondly, there are harmonic alterations in the value of the 
torque as transmitted from the engine to the propellor shaft 
which are exhibited as an harmonic variation in the reaction 
forces in the rear axle and which from thence are transmitted 
to the springs. The usual insulation in this case takes the 
form of rubber bushes fitted to the spring eyes, supplemented 
sometimes by rubber pads at the spring-seat on the axle 

Regarding the first mentioned phase—that of vibration of 
the engine mass—it is convenient here to refer to the text- 
book diagram illustrating transmissability of vibration 
frequencies (Fig. 1). Whatever the form of the engine 
mounting, it will be possessed of a natural frequency of 
vibration (f)—the frequency at which the engine whilst 
stationary, upon being displaced from the position of rest 
and then left to itself, will vibrate until it comes to rest again 
When the engine is running its own vibration frequency (F) 
is superimposed on the natural frequency of the mounting 
and is transmitted in greater or less degree through the 
mounting to the supports. In Fig. | the ordinate T is the 
transmissability—the proportion of the applied force (or 
amplitude of vibration) which is transmitted through the 
engine mounting, the abscissa is the ratio F/f: The expression 
connecting these quantities is 


It is evident that when F/f is unity, the system is in reson- 
ance and the transmitted amplitude becomes as large as 
permitted by the physical proportions of the mounting 
At the value 4/2 for the ration F/f, the transmitted amplitude 
is equal to the applied amplitude whilst for higher values it 
falls off rapidly until at about a ratio of six or seven the engine 
may be deemed almost stationary 

Fig. 1 does not take into account any damping co-efficient 
as is indicated by the fact that the value of T inclines to 
infinity when the value of F/f is unity. But in practice some 
degree of damping is present in any form of mounting; a 
higher value for the ratio F/f is required than is necessary 
without damping. The object therefore in designing a 
mounting is to achieve a low natural frequency of the engine 
on its mountings. That frequency is not easy of direct 
measurement but it may be readily computed from the 
expression 


vibrations per sec in which “k’’ is the stiffness of the mount- 
ing element measured as lb per inch of static deflection and 
“M”’ is the mass (slugs) of the supported weight. Both of 
these quantities can be easily determined. For a particular 
mass therefore a low value of “f”’ is given by a low value 
of “k”’. This calls for a “‘soft’’ mounting and some difficulty 
arises in reconciling this requirement with the need for 
providing adequate resistance against road bumps when 
travelling. 

A similar expression applies to a mounting called upon to 
exert a couple for resisting torsional oscillations. Here the 


natural frequency 1s given by 


f = 159 / 4 
s/ MI 





Essential requirements for mounting ylinder engine 


Fig. 2 


cycles per sec where q is the stiffne the mountings 


measured as Ib-in per radian deflection and MI is the 
moment of inertia about an axis normal t plane contain- 
ing the couple 
Now in a four cylinder engine the 
(and likewise the torque harmonic ari from the firing 
impulse) has a frequency of twice The 
numerical value of the force it exerts incr as the square 
At low engine speeds the juency is below 
is audible to the human ear, but as audible 
energy of the 
f about 64 cycles 
1 usually corres- 


rder harmonic 
speed 


of the speed 
that which 


frequency is approached so also do 
vibrations increase until at a frequen 
per second (two octaves below middle ¢ 


ponding to a road speed in the region of miles per hour), 
the energy content of the vibration: fficient to force 
them past the damping and so bring 
panel which itself possesses that frequen as a 
period of vibration, The panel then boom’”’ 


‘ 


resonance any 
natural 


Engine mounting 

The essential requirements for mounting 
vehicle are relatively simple. They ar: n 
relation to a four cylinder engine, Fig All vibrations 
are referred to a principle axis ZZ which passes through the 
of the engine-gearbox unit and about 
which axis its moment of inertia is least If the unit were 
permitted a freedom of oscillation abe any other axis, 
lateral forces would be introduced at th: intings and their 
accommodation would lead to unduc plication. This 
theorem, as well as the location of the principal axis and the 
derivation of the moments of inertia referred to it, are the 
subject of text-book propositions Se article entitled 
“Engine Mounting” in March, 1953 is: of this journal) 
The advantages to be gained from making of the proper- 
ties of the principal axis are well recognised but they have 
not always been fully exploited 

We seek first to accommodate the for 
2nd order harmonic, these being the only 
called into play. They occur as vertical f 
verse plane midway between the cylind 
ideally resisted by a mounting situated within the body of 
the engine directly in line with the apy 1 force but since 
this is obviously impossible, two mountings AA must be 
ited on a trans- 


he engine in the 
idered here in 


centre of gravity 


rising from the 
ranslational forces 
; in the trans- 
hey could be 


used, one on either side of the engine 
verse line which intersects the principal a» 
These mountings will also be called upon | 
part of the dead weight and although p 
to give a vertical reaction, the same n 
required to furnish a couple to resist « 
yaw about the principal axis 
We now have one “fix’’ on the principal axis. In order 
to stabilise the system and late oscillations in 
pitch a further mounting is required w! igain must lie 
If the location of second fix is 


take the greater 
tioned primarily 
intings will be 
tions in roll and 


acoommo 


on the principal axis. 
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suitably selected a percussion system will result (Fig. 3) in 
which the three necessary elements are: (1) the centre of 
percussion CP, corresponding to the front mounting; (2) the 
centre of gravity CG; and (3) the centre of suspension CS, 
corresponding to the rear mounting. And now when dy- 
namic forces (perpendicular to the axis) are applied at the 
front mounting they can be completely absorbed there with- 
out calling into play any reacting forces at the rear mounting. 
An excellent example of the percussion system in another field 
—the cricket field—is provided by the bat itself: The hand 
grip is at the centre of suspension; the centre of gravity is at 
CG as before; and the centre of percussion is the point on 
the blade from which the ball is struck over the fence with 
such elation for six. No matter how hard the impact at 
this singular point no reaction is felt on the hands; but a hard 
stroke from a point appreciably removed from the centre of 
percussion results in an uncomfortable jarring sensation 
diminished only by the spring of the handle. 

The Centre of Percussion theorem calls for point CS to be 
situated at a distance L from the point CP as given by the 
expression 

L Ics 

Md 

where I is the moment of inertia about the transverse axis 
through CS; M is the total mass of the suspended body; and 
d is the distance between CS and CG. For the present 
purpose it is more convenient to transpose the expression 
to the form 

, Icg a® 

Ma 

using the identities Ics = Icg + ma*andd = L ~ a. 

The additional fix at CS, in conjunction with the mountings 
at CP now affords couples to resist pitch and yaw respec- 
tively about the principal axis. As already mentioned a 
couple to resist roll is provided by the two spaced mountings 
at AA so that the torsional stiffness at CS may be made very 
weak. However all oscillations are generated within the 
engine about orthogonal axes which are inclined to the 
principal axis. In consequence both yawing and rolling 
oscillations, as generated, will have vector components 
along the principal axis which manifest themselves as roll 
about that axis, together with vector components normal 
to it which manifest themselves as yaw. Thus in Fig. 2 if 
the engine torque oscillations as generated are represented 
by the vector AB, this will have a roll component BD about 
the principal axis and a yaw component AD normal to it. 
Similarly a yaw component generated along AC will have 


Fig. 3. Diagrammatic representation of a percussion system 
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a roll component CD and yaw component AD (the scale in 
this case being different). 

The foregoing three point suspension system would 
precisely accommodate all translational vibrations and 
torsional oscillations if it were not for one factor. The 
Centre of Percussion theorem has reference only to force 
acting normal to the principal axis. But the translational 
vibrations at the front mounting CP have a vector component 
in a direction along that axis which must therefore be 
regarded as extraneous to the system. Nevertheless it can 
be accommodated at the CP mountings by providing in 
their design for flexibility in an axial direction along the 
principal axis. 

In Fig. 4 the loads and vibrations to be accommodated by 
the engine mountings are shown diagrammatically. At 
idling revolutions the torque oscillations are predominant 
because their low frequency is then close to the natural 
frequency of the mounting whilst at higher revolutions the 
strength of the second order harmonic vibrations overshadow 
them. 


WtN 
Diagrammatic representation of the loads and vibrations to be 
accommodated by the engine mountings 


Reaction 
Rolling couple 
Y Yawing couple 
P Pitching couple 
We.N Dead weight Normal component 
Wa Dead weight Axial component 


Fig. 4. 


Symbol 
7 


Little departures from the foregoing requirements can be 
permitted if the best possible mounting of the four cylinder 
engine is to be achieved. Such disabilities as are associated 


with them must be accepted and provided for. Chief 
amongst these is the location of the front mountings fairly 
high up at a mid-position in relation to the cylinder block, 
Unfortunately the front axle cross bearer is usually well 
forward of this location so that it is not available for directly 
supporting the mountings and some additional structure is 
therefore required. And again the steering box often has a 
prior claim to that location which is not easy to meet with 
mutual satisfaction to both. As regards the rear mounting, 
its location is determined by calculation and very little 
compromise can be countenanced. 

The principles of the percussion mounting are equally 
applicable to the six. The front fix on the principal axis 
should be positioned as before at midway along the length 
of the eylinder block. In the absence of a 2nd order har- 
monic, however, and in view of the lower intensity of the 
other vibrations in roll and yaw, the mounting can be 
designed to be much more effective. Indeed considerable 
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latitude from the strict principles can be allowed 


Observations 

An historical review of design development suggests that 
a certain inertia carried over from past practice may be 
having a constricting effect on the present, when the same 
conditions do not apply. At the stage when the six cylinder 
engine had established itself as a pre-eminent power unit 
the four still retained a wide popularity even as it does 
today. The demand for greater refinement was not pressing 
because the four was then ahead of the rest of the vehicle and 
some improvement in the mounting installation enabled it 
to keep abreast. Possibly the Lanchester vibration damper, 
as a unique solution for “converting a four into a six’’, was 
for the same reason, ahead of the times, and in any case the 
patent situation would then have militated against its wide 
adoption. Modern unitary construction however brings a 
new element into the problem. At a time when the owner 
has been educated to expect superlative refinement in comfort 
and appearance, the problem of boom noise emerges and 
remains unsolved. And it is the more disconcerting to the 
manufacturer and distributor alike because it is a will-o-the 
wisp. Two successive cars off the line may exhibit a wide 
difference in boom noise 

Stage thunder in the theatre is produced by shaking a 
“panel” in haphazard fashion; the noise is correspondingly 
irregular, as is the intention. If a sustained note were 
desired no better way could be devised than to impress 
upon it, whilst suitably supported, a tuned vibration from 
an outside source and this approaches the conditions in the 
unitary vehicle. 

The problem must be taken in hand at 
expedient of sound-proofing by the application of flock-felt 
is inadequate since the large energy input to the panels 
cannot be absorbed in that manner. The design of engine 
must be one in which vibrations are either non-existent or 
else are nullified at the engine mountings. As demonstrated 
above, the 2nd order harmonic vibrations of the four cannot 
be completely nullified even with an idealistic percussion 
mounting possessed of a high value of F/f; therefore the first 
consideration must be a design of engine that is to the greatest 
possible extent, devoid of vibration. 

Except in the small car where the space under the bonnet 
is severely restricted, the foregoing would indicate that the 
six cylinder engine is mandatory. ‘The dissentient will be 
hard to convert. How shali the Chief Enginver approach 
his Board with the proposition that the four cylinder engine 
favoured by them is possessed of a 5th unbalanced piston 
moving at twice the speed of the four others; how convince 
them that this complicates his problem of mounting the 
engine to such a degree that he can give no assurance that 
the body will not emit boom; that, should it do so, everyone 
will be in a quandary, that the cost of two additional cylinders 
more than offsets the risk of jeopardising the market ? 

For the small car the situation is slightly different. The 
body panels being smaller have a higher period of vibration 
and may be presumed therefore to be further removed from 
the engine period at the lower road speeds. The small 
engine is a high-revving engine however and this will reduce 
the margin. By hypothesis there is no room for a six under 
the bonnet but, nevertheless, the laws of dynamics cannot be 
made to bow to expediency. The dilemma appears insur 
mountable. All is not lost however, the means of correction 
is at hand in the harmonic balancer. It is for the engine 
designer to incorporate the device with a minimum sacrifice 
of space and for the manufacturer to reap reward a 
hundredfold. 

The Author understands that Silentbloc Ltd. is developing 
the percussion system of engine mounting through its 
designer Mr. J. Nicolaisen. Acknowledgement is made of 
their investigations 
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“Fibre Form” Mouldings 


High-strength, Low-density Components Produced from Shaped Pulp-resin Preforms 


y 

W HILE it may be suggested that a “Fibre Form’’ mould- 
ing, being of a reinforced resin material, belongs to a different 
category and is not, therefore, strictly comparable with a 
moulding of powder resin, familiarity with the powder resin 
product in many different fields of application provokes such 
comparisons, The reinforced moulding is of higher strength 
and lower density and consequently has a much more 
favourable strength:weight ratio. The actual pressing 
operation is performed at a low pressure, say 200 Ib/in?, 
instead of a pressure of approximately 2 ton/in?, which is 
common for powder mouldings. Thus the process offers 
the possibility of producing mouldings of large area by means 
of relatively modest press equipment. It is the size of the 
press platens rather than the power exerted that is the 
limiting factor. Additional equipment required, of 
course, for the preparation of the pulp-resin material and for 
preforming, but against this may be set the higher cost of 
powdered resin. The time required for curing is lower, so 
a higher production rate is possible 

In the production of the preform, papermaking techniques 
are used, The raw material, Scandinavian wood pulp in the 
form of sheets of Kraft pulp, is shredded and fed into a 
beater and defibred in water. This machine consists of a 
large bath-shaped tank, lined with tiles, in which a heavy 
corrugated roller extending over half the width of the tank 
is rotated over adjustable stationary blad« Jelt-driven by 
an electric motor, the roller draws a thin stream of pulp 
between it and the blades and recirculates it in the tank 
The synthetic resin, usually a phenolic resin in either a finely 
divided state or as a solution, is added and ) any pigments 
or dyes. 

The “degree of beating’’ is carefully controlled to suit the 


required characteristics of the end product. Too much 


se 


beating can impair the felting properties of the pulp, and 
lower the “freeness” of the pulp. The lower the freeness, 
the greater is the tenacity with which the cellulose fibres hold 
water. It is also necessary to control the acidity of the 
resin-pulp mix. Too alkaline a pulp will adhere to the 
felting tool ; too acid a pulp will adversely affect the mould- 
ing process. Freeness is ascertained by a test in which a 
specific volume of pulp is timed on its passage through a 
screen similar to that to be used in the felting process. 
After beating, the resin-pulp mix can be stored in tanks or 
drums for a period of from one to two weeks. From these 
common stocks blends of pulps are prepared for specific 
batches of work. The blends are thoroughly stirred on a 
battery of mixing machines to ensure consistency in proces- 
sing and uniformity of the end product. 

“ The “shape” or felt’, as the preform is termed, is 
produced in a felting vat by a vacuum process. These vats 
each have a capacity of about 500 gallons and the required 
quantity of resin-pulp mix is added to water to give a slurry 
having a solids content of from 0-5 to 2:0 per cent. The 
fibres are maintained in a uniform suspension by constant 
agitation of the slurry by means of compressed air. A 
felting tool, comprising a perforated metal support covered 
with a wire screen approximating to the interior shape of the 
desired preform, is mounted in a mould box reciprocable in 
vertical slideways. By means of an overhead beam 
mechanism it is submerged at predetermined regular intervals 
into the slurry. The tool is connected to a vacuum line and 
when submerged suction is applied and the random fibres 
are drawn to and deposited on the exterior of the felting 
screen. 

Time required for felting varies from 5 seconds to 30 
seconds and the thickness of the deposit varies approximately 


The beater in which the Kroft 

pulp is defibred and the synthetic 

resin added to form the resin- 
pulp mix 
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in proportion to the period of immersion. When the tool is 
raised from the slurry the shape still contains a fairly high 
proportion of water and is deformable but is, nevertheless, 
of sufficient strength to withstand handling in the shop. On 
removal from the tool the shape is immediately weighed on 
a spring balance, shown standing on the side of the vat in the 
illustration. A tolerance of from 0-3 to 1-0 per cent of the 


total weight is commonly allowed. 


It is then necessary to dry the shape. This is usually 
carried out in tunnel ovens and on emergence the shape may 
have a resin content of from 15 to 40 per cent. In this 
condition it is quite stable and can be stacked and stored 
until required for final moulding. The drying time may 
range from 2 to 4 hours. 

As it is taken from the felting vat, and before drying, the 
shape may be subjected to a cold pressing operation. 


Termed “presqueezing’’, its purpose is the densification of 


the felt and the partial removal of water. An alternative 
method, known as “die drying’’, is to press the shape in 


A complete vacuum felting tool in its submersible mounting on 
a felting vat 
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‘permit blowing-off of surplus moisture 


The battery of 500-gai felting 
vats in which the diluted pulp 
slurry is maintained in a uniform 


suspension 


heated dies. In this way the shape is densified and dried 
simultaneously 

It will be appreciated that in the drying operation the 
curing of the resin will be commenced. Actually, after 
drying the resin has been advanced approximately to the 
condition of the commercial moulding powder and is ready 
for final moulding in heated dies in conventional 
hydraulic presses. The technique does not differ from that 
employed for powder moulding except that, as moisture is 
released during the operation, several lifts may be made to 
Curing cycles vary 
For preforms 


steel 


considerably, depending on the resin content 
having a relatively low resin content, the final cure time may 
be a matter of seconds only 
Superficially regarded, the 
processes would appear unduly complicated and likely to be 
uneconomical in comparison with moulding powders. Such 
views are corrected, however, if consideration is given to 
finished articles produced by the respective methods, The 


preparing and preforming 


Demister nozzle formed by two mouldings stapled together 
at the flanges 





This tote tray for the textile industry measure Single-curved and double-curved panels covered with leathercloth 


advantage conferred by the high strength:weight ratio of to the pressure-felting method. A specific volume of pulp 
the preformed article is readily apparent. It has been stated slurry of a relatively heavier consistency is confined in a 
that the factory cost of a preform is below the price of the felting tool formed to the outer shape of the preform. 
moulding powder required to produce an article of equivalent Pressure is applied by a piston unit and the water is forced 
strength. This price differential increases steeply in favour out through the wire screen leaving the felted fibres inside 
of preforms as the size of the article increa the tool. Felts produced in this manner, however, are not 
The curing cycle for the preform moulding is faster and is so uniform in structure and, as the fibres are not so well 
carried out at a much lower unit pressur his is possible _ interlocked, are less strong. 
as the resin composition is not required to { lhe mould- There is also a limit to the amount of resin that can be 
ing of a preform merely densifies the shape by compression incorporated by the beater dispersion method described. 
and bonds the interlocked fibrous structur As compared When a higher resin content is specified, the resin can be 
to powder mouldings Fibre Form mouldings, are competitive impregnated into a pulp preform after it leaves the drying 
while if compared with other types of reinforced plastics oven, The impregnated preform must then be passed 
they offer advantages in respect of low cost and a high pro- through a second oven, to remove the resin solvents and to 
duction rate. advance the cure of the resin, before being finally moulded 


A limiting factor of the vacuum-felting process is the The only restriction on the size of preformed mouldings 
thickness of the felt that can be produced he knitting of is that imposed by the capacity of the production equipment. 
the fibres on the forming tool becomes progressively less At present, the largest presses at the London works of the 
as the felt builds up and the suction is thereby lessened manufacturers, Fibre Form Ltd., Garratt Mills, Trewint 
Eventually the effect of the vacuum is reduced to zero and Street, Earlsfield, London, $.W.18, are Bradley and Turton 
no more fibres are deposited on the tool. When thicker  175-ton machines having platens 30in ~ 30in. A special 
felts are required for articles of heavier section resort is had tote tray for the textile industry is illustrated as an example 

















Some of the hydraulic moulding 

presses on which the preformed 

shapes are finally cured. Stacks 

of preforms will be seen on the 
right 
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Various moulded caps and covers and an apertured casing 


of a large moulding having a fairly deep draw. Its overall 
dimensions are 27in long and 18in wide. The larger the 
moulding, the lower is the unit cost as compared with that 
for alternative materials such as powder or laminated plastics, 
or timber. Long production runs and multi-impression 
tools, frequently possible in view of the low moulding 
pressure required, will further reduce costs. Presses with 
36in 36in platens are installed in the firm’s Wolverhamp- 
ton works. 

After the final cure the article is dimensionally stable and 
can be trimmed, drilled or punched without tearing or 
shredding of the edges. This facility for simple post- 
moulding operations obviates any need to complicate tooling 
or to lower production rates in order to mould in apertures 
or slots. Moulded parts may be assembled by stapling at 
the flanges, as in the case of the demister nozzle illustrated 

Since in the moulding process the fibre structure is not 
ruptured or caused to flow, the resulting product is uniformly 
strong and has a good surface free from irregularities. The 
strength is comparable to that of glass-reinforced plastics 
Adequate strength is obtained in thinner sections than are 
practical in powder mouldings, with a consequent saving in 
weight and cost. It is commonly moulded to a thickness of 
from 0-040in to 0-070in. The density of a Fibre Form 
moulding is approximately one-seventh of that of steel 
In substituting a moulding for a steel pressing the section 
would probably be twice that of the original steel article but, 
even 80, it would be only one-third of the weight 

In the past, a drawback of the fibre-resin moulding was 
that the surface, although smooth and not unpleasing, was 
of a uniform grey colour and not sufficiently decorative for 
many applications for which the material, by virtue of its 
properties, was eminently suitable. A wide range of finishes 
is now available as a result of continued development by the 
firm to eradicate this handicap. During the moulding 
process, or as a subsequent operation, a thin decorative sheet 
can be moulded on the material. These include 
natural wood veneers and a variety of printed papers simula- 
ting woods, leathers, fabrics, and other materials. They are 
heavily impregnated with resin which during the moulding 
operation, under the influence of heat and pressure, imparts 
a permanent glossy finish to the article 


sheets 


An important advantage of veneered or paper-surfaced 
pulp-resin mouldings is that they can be produced with 
curved or double-curved surfaces and in a variety of simple 
shapes, whereas the decorative laminates are only available 
as flat sheets. Thus, the designer is offered the possibility 


Automobile Engineer, October 1956 


Curved and flat moulded panels finished with natural wood veneers 


of improving appearance and at the same time reducing both 
production cost and time 

Another development is the coating of the moulding with 
fabrics, such as impregnated printed cottons, linens of 
leathercloths, PVv¢ 
Both the article and the covering material are coated with 
a resin adhesive specially adapted 
technique, the material is stretched over the article to give a 
permanent, wrinkle-free finish 

Mouldings can be sprayed with paints or lacquers. An 
attractive finish is also obtained by metal spraying 
suitabl 


and also with unsupported sheeting 


and, by a moulding 


fibre 
door and 


For motor vehicles many applications of 
resin mouldings occur in the interior trim, such a 
roof panels, instrument and facia boards, glove 

door pockets—which with flock 
frames and steering column Other 
requiring a decorative finish, are heating and 
conduits, battery support trays, demister nozzle 


boxes and 


can be coated window 


shrouds item not 
ventilating 
s and various 


covers, protectors and component housings 


Portable Power Point 


Q—* particular use on maintenance work, this new Wolf 
unit enables two electric tools, or a tool and a light, to be 


operated from a single remote supply point 


It comprises 
a drum rotatably mounted on a stand having a carrying 
handle; the capacity of the drum being 100 yd of 23/0076 
90 yd of 40/-0076 or 60 yd of 70/0076, 3-core cable The 
cable end is connected to a terminal block in the drum hub 
which, in turn is connected to a pair of 
shuttered, flush-type sockets in th 
the winding handle. Net weight | 


13 amp, 3-pin 


lrum cheek remote from 


2 Ib 





COOLANT AND LUBRICANT APPLICATION 


Aerosol Sprays for Metal Cutting Operations 


, 
| OR the majority of machining operations it is necessary 
to use either an oil or a coolant solution to lubricate the cut- 
ting edge of the tool and to dissipate th« it generated in 
the removal of stock from the workpiece. In all cases the 
problem is to ensure that the coolant is actually applied to 
the tool edge and in sufficient quantity to prevent overheating. 
Flooding of the work with coolant is nly resorted to 
but even this cannot be relied upon to achieve the desired 
result, particularly if the machining speed is relatively high 

In any case flooding is most likely t wasteful as the 
coolant is flung off the work and, unles juate shielding 
is provided, is deposited on the machine and the adjacent 
floor. Coolant is carried away on the chips and if recovery 
is desired a special spinning operation necessary. The 
work must be allowed to drain and in some instances must be 
washed before a subsequent operation is undertaken 

These disadvantages are eliminated and substantial 
economies are effected by the use of on f the two com- 
pressed air operated coolant systems introduced by C. A, 
Norgren Ltd., Shipston-on-Stour, Warwickshire. With 
these systems designated “Spray-Lub« ind “‘Mistcool’’, 
the cutting oil or coolant is atomized, entrained in a flow of 
air obtained from the shop air line, and delivered by way of 
either a rigid or a flexible conduit to th The 
quantity of coolant, the volume of air, haracter of the 
spray, and the air pressure can each be 1 lated to suit the 
delivery to the requirements for specifi rations 


Comin 


ting area 


Spray-Lube system 

The essential feature of the system | it by atomizing 
the coolant a greater fluid surface area «posed and thus 
heat can be absorbed more rapidly than by a continuous 
stream of coolant. The compressed air 1 to convey the 
coolant provides an additional cooling factor. Each spray 


Spray-Lube equipment with twelve individually re ted feed nozzles on 


multiple tapping machine 


nozzle is located closely adjacent to the tool and suitably 
directed to reach the critical cutting area. Commonly they 
deliver from the underside of the tool in order to penetrate 
the interfaces of the tool and work below the shearing point 
of the chip. In multiple tool layouts individual metering 
valves can be provided for each nozzle. Since the coolant 
is finely divided it decomposes almost instantaneously on the 
hot chip to form a dry lubricant. As a consequence, flying 
chips do not stick to the machine, chip collection and disposal 
is facilitated and machine cleaning is simplified. 

Basic equipment for the Spray-Lube system comprises 
a filter for the compressed air supply from the shop line, a 
pressure regulator for the air line to the mixing valve, and 
a pressure regulator for the air supply to the coolant reser- 
voir. This second supply gives a pressurized feed of 
coolant from the reservoir through a liquid filter to the mixing 
valve. When cutting compounds that have a tendency to 
separate are used, a simple agitating device is employed. 
The pressure air is fed to the bottom of the reservoir through 
a tube attached to the head fitting and air is vented from the 
top of the reservoir at a rate adjusted to provide constant 
agitation of the contents. When agitation is not required 
the air vent is reversed in the head fitting. The reservoir is 
equipped with a contents level glass and a ball check valve 
prevents fluid feed-back when the system is de-pressurized 

Air line and fluid line are connected by copper tubes to 
the mixing valve to which the spray tube and nozzle is 
attached. This unit has a screwed needle valve to regulate 
the rate of coolant feed. In multi-point applications 
requiring individual control of the spray at each point, 
further mixing valves are connected in parallel. Should 
a single control be adequate, a 4-point or 8-point aerosol 
distributor can be fitted between the mixing valve and the 
individual spray tubes. For economy in operation it is 
usual to include solenoid valves in the air and fluid lines. 
These are energized by means of switches actuated by 
machine movement and suitably timed so that coolant is 
delivered only during the actual cutting operation. The 
air control can, of course, be arranged to clear away swarf 
from the work before, after, or both before and after the 
cutting operation. 

A typical Spray-Lube installation for a multiple tapping 
machine is illustrated. This machine handles a wide 
variety of work, some items of which require the simul- 
taneous operation of twelve taps. A battery of twelve 
mixing valves mounted around the tapping head is fed by 
a jin diameter copper tube from the fluid filter and from 
each mixing valve a l6in length of jin diameter tube with 
a spray nozzle is provided to direct the lubricant to the 
individual taps. Solenoid valves in the air and lubricant 
lines bring the spray system into operation only when the 
taps are approaching and actually cutting. Five gallons of 
cutting oil are held in the reservoir. 

On the set-up shown three holes are tapped in each of two 
switchbox covers. Actual production rate on the machine 
was increased by 30 per cent over that obtained when 
ordinary flood lubrication was provided. With that system 
a second operator was required to stack the components for 
draining and to wipe off lubricant before they could be 
progressed for subsequent operations. Working conditions 
were much improved and the saving in lubricant consump- 
tion was substantial. A standard Oil-Fog lubricator, shown 
mounted on the side of the machine, is also used to lubricate 
the transmission gears in the tapping head. 
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Vertical turret lathe supplied with coolant from a centralized Spray-Lube 
distribution station for roughing and finishing cuts on aluminium tyre 
capping moulds 


In another example the Spray-Lube equipment and con- 
trol panel is centrally located to serve several machines. 
The vertical turret lathe shown is employed to machine the 
ribbed insides of cast aluminium tyre-capping moulds about 
90in in circumference. Roughing and finishing cuts are 
taken by two one-piece, 14:25in wide, face-form tools. 
Initially, the work was machined dry and later compressed 
air was used as a coolant. Surface cutting speed ‘was 
45 ft/min and the feed was manually controlled at the dis- 
cretion of the operator. By either method there was per- 


sistent welding of chips to the tool edge and the surface of 


the work was galled. 

With the Spray-Lube system air at 60 lb/in? and Dypral 
coolant, in a ratio of 1:15 of water, at 62 lb/in? is mixed and 
sprayed from four nozzles over the top of the tool cutting 
edge. The output of the machine on this work has been 
almost doubled. Surface finish has been improved, chip- 
welding and galling has been eliminated, and tool maintenance 
has been reduced. The surface cutting speed has been 
raised from the previous 45 ft/min to 75 ft/min and feed is 
now constant at 0-006in per revolution. 

Two jin diameter copper supply lines bring air and 
coolant 30 ft to the mixing valve mounted on the side of the 
machine. From the mixing valve 14 ft of flexible hose 
fitted with a quick-connection coupling conduct the mixture 
to one of the small distributing manifolds attached to the 
tool posts. Each of these manifolds carries four ;;in dia- 
meter spray lines, about 12in long and positioned to give 
full spray coverage over the cutting edge of the tool. Chips 
are removed from the table by a large diameter suction hose. 


Mistcool system 

For the single-point application of cutting fluids somewhat 
simpler equipment, giving the maximum economy in initial 
and running costs, is available. Termed the Mistcool 
system, a unit consists of an air filter, a pressure regulator, 
and an oil-fog lubricator, all of which are standardized units 
A complete installation will include additionally a solenoid 
valve for spray control by the machine, the necessary jin 
diameter copper pipe or flexible hose for connection, and an 
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adaptor with a ;,in diameter bore brass tube to direct the 
spray from under the cutting edge of the tool The system 
is particularly suitable for single-point lathe 

grinding carbide tools, and for machining plastics 

Normal capacity of the oil-fog lubricator is one-third of 
a pint but a 1? gallon reservoir can be supplied. Various 
models of lubricator are available, suitable for soluble oils, 
for neat cutting oils and for oils containing graphite, molyb 
denum sulphide, or similar admixtures. Normally the oil 
is fed through a sight drip feed to the air line venturi and 
directly entrained, but for neat cutting oils a special micro 
fog lubricator is additionally available. In this unit the oil 
mist is blown into the air space above the oil level in the 
bowl and all but the finer particles of oil separate out and 
are returned to the reservoir. The fine particles, 2 microns 
or less in diameter, are drawn off by the main air stream 
Only about 5 per cent of the oil passing the sight feed is 
actually delivered at the spray nozzle 

For a wide variety of machining operations substantial 
economies of cutting oils, increased tool life, reduced pro 
duction times and improved work finish can be attained, 
together with attendant supplementary advantages of 
easier working conditions, cleaner machines, and dry swarf 
removal and recovery. Following are a few examples of 
recent applications of the Mistcool system 

A component in 35—40 ton with a 
diameter was internally screw-threaded 1°5 mm pitch for 
a distance of 1-Oin on a Cridan screw-cutting lathe A 
standard carbide-tipped tool was used, the work 
being 900 r.p.m. With Mistcool equipment feeding 
Vaughan’s No. 15 broaching oil at the rate of one drip per 
second, tool life was increased by 400 per cent, the number 
of finished components tool settings 
being raised from the previous 20 to figures of from 70 to 99 
There was no objectionable smell of heated tallow while 
working and at the end of one day’s production output was 
three hours ahead of schedule as a result of the saving in r 
setting time. 

Tungsten carbide blades for an Sin diameter face milling 
cutter were ground with a Bakelite-bonded diamond cup 
wheel Sin diameter. The 
0-015in stock was removed in 
0-0005in. With one Mistcool spray of 60 per cent paraffin 
and 40 per cent Delapena honing oil at the rate of two drips 
per three seconds the same amount of stock was removed 


tools, for 


steel, bore 95 mm 


spe ed 


obtained between 


operation was done dry and 


40 passes making cuts of 


Diagram of Mistcool equipment for turning operation. The solenoid 


valve is an optional extra 


A—air supply, 6—air filter, ¢ 


pressure regulator 


valve, F.-spray tube 
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Left, internal threading on a Cridan screw-cutting Right, grinding 


tungsten carbide milling cutter blades with nond cup wheel 


in ten passes making cuts of 0:0015in. Wheel speed was 
not changed. Although a substantia! ng in time was 
effected by the reduction of the number of passes from 30 
to 10, there was no wheel tear, or burning vermal cracking 
of the blades 

Shafts of EN-361 
Churchill-Redman semi-automatic 
at a rate of 35-40 per regrind. The carbide-tipped tool was 
flood cooled, feed was 9in/min and speed was 475 r.p.m 
With two Mistcool sprays delivering one or two drips per 
second of Dicks soluble oil in a 1:20 mix, and using the 


50-60 ton steel were turned on a 
hydraulic copying lathe 
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Turning on a Redman-Churchill semi-automatic hydraulic copying lathe, 
using two Mistcool sprays 


same feed and speed, output was raised to 70 per regrind. 

As regards the machining of plastics, the nature of those 
materials gives rise in rapid abrasion of the tools and neces- 
sitates regular stopping of the machine for tool changing. 
Mistcool cooling has greatly extended tool life between 
regrinds on this work. An illustration of equipment 
mounted on a high-speed router machining plastics is given 
on the Contents page. 

Aerosol spray systems are also used for the timed applica- 
tion of die lubricant to either the blank or the tools in pressing 
and forming operations. 





Precombustion-Chamber Diesel Engines 


German Investigations into Performance 


er diesel engines 


( ‘{OMBUSTION in precombustion-chan 
4 is discussed by H. Hoffmann in M.T.Z., May 1956 


Diamler-Benz engines 
I precombustion- 
burn a wide 


combustion 


Characteristic curves of two 
illustrate the outstanding performance 
chamber diesel engines. Such engin in 
range of fuels without modification to the 
chamber. These considerations lead to an examination of 
precombustion-chamber design and current types of pre- 
combustion chamber; experimental r with variants of 
the precombustion chamber and the process of combustion 
in precombustion-chamber engine are reviewed 

Diagrams show a pre-war Diamler-Benz commercial 
engine of the OM 67/4 type and injection-nozzle modifica- 
tions which led to improved performanc: Similarly, stages 
in the development of a modern production-engine, OM 312 
are shown, the latest version of which employs a turbulence 
outlet nozzle. These precombustion-chamber engines use 
single-hole injection, while the OM engine employs 
multi-hole injection. 

Eng.ne-running characteristics are af! 
the pre-chamber volume to total 
volume. Results achieved with direct-inj 
combustion-chamber versions of the san 
compression ratio being kept constant, are 
Despite the increased fuel consumption involved by use of 
the precombustion-chamber principle a h and by a high 
ratio of pre-chamber volume to total combustion-chamber 
volume, ratios of up to 40 per cent are favoured, chiefly in 
order to prevent Diesel knock. In the OM 312, violent 
knocking occurs with a small pre-chamber, and injection for 
optimum performance has to start at deg B.T.D.C 
With a pre-chamber 66 per cent larg the engine run 


1 by the ratio of 
mbustion-chamber 
ction and pre- 
OM 312 engine, 
compared. 


390 


quietly; for optimum performance, injection begins at 24 deg 
B.T.D.C. At full load, the wall temperature of the small 
pre-chamber is 310 deg C. and that of the large one 560 deg C. 
Reduction of the quantity of fuel injected to a quarter of the 
normal full-load quantity lowers the wall temperature by 
only 74 deg but lowers the exhaust temperature by 500 deg. 
Artificial raising of the wall temperature of the small pre- 
chamber to 540 deg C. (close to thet of the large one) has 
practically no favourable effect on knocking. Considerations 
of the significance of these findings together with observa- 
tions on multi-hole-injection engines indicates that the high 
outlet energy from the pre-chamber necessary to prevent 
knock is obtainable by a high ratio of pre-chamber colume 
to total combustion space and a restricted cross-section of 
the outlet. Combinations of both conditions are possible 
though not always successful. 

Idling knock has causes quite different from those of the 
running knock so far referred to and must be countered by 
different methods. This fact is illustrated from the example 
of a private-car engine, OM 636. Some experiments are 
also reported on the influence of the spreading-out of the 
fuel spray on quiet engine running. 

A study of the combustion process in the precombustion- 
chamber engine compares the influence of the turbulence 
injection nozzle in the OM 312 engine with that of the smooth 
nozzle in the earlier version of the small engine. It is found, 
inter alia, that: (1) the shorter the ignition lag, the smaller 
the tendency to knock; (2) knocking originates in the main 
combustion chamber and not in the pre-chamber; (3) the 
more fuel available for combustion before ignition starts in 
the main chamber, the greater the tendency there is for 
knock to occur 
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Hydraulic Transmissions 


PART I: 


{ Survey of the Basic Principles Involved 


R. Dean-AVERNS 


r 

T'uere is an increasing tendency to introduce into the 
transmission some form of cushioning medium, not only as 
a means of smoothing out the transmission of power, but 
also to reduce the possibility of torsional vibration throughout 
the system, and to produce a softness similar to that in 
evidence in hydraulic transmissions which occurs during 
gear change at the instant the driver releases the accelerator 
pedal. In this respect the hydraulic coupling or fluid fly- 
wheel and the hydraulic torque converter were considered as 
possible sources from which research could commence and 
it is not, therefore, surprising to find this tendency at 
present assuming considerable proportions. In order more 
fully to comprehend the functions of these modern applica 
tions, it is necessary to recapitulate very briefly the working 
principles of both systems, since the hydraulic coupling 
and the torque converter must not be confused. 


Hydraulic coupling 

The hydraulic coupling comprises essentially two main 
members, the impeller and the runner or driven member, 
which have straight radial vanes forming a series of cells in 
the castings. The vanes are not equal in number on each 
rotor although the difference of two or even one is sufficient 
to prevent all the vanes in one member passing those of the 
opposite rotor simultaneously. Normally the two rotors 
are attached, one to the engine crankshaft and the other to 
the gearbox input shaft, and when in position together, they 
form what is termed a torus. In designs which include a 
core guide ring, the ring is located nearer to the outside 
periphery of the torus than to the inner diameter. The 
reasons prompting this feature are many, the main one being 
to ensure that the area of the path of fluid flow is as nearly 
as possible uniform around the circuit with frictional and 
eddy losses as low as possible, in other words, to ensure the 
highest efficiency. The volumetric capacity of the torus 
is not completely occupied by fluid, although it must be 
appreciated that the percentage volume empluyed has a 
direct influence upon the performance of the coupling, 
see Fig. 1. 

In these brief notes, it is not possible to describe to the full 
the individuality expressed in the various approaches to this 
somewhat complicated development; particularly the 
hydraulic advances. Reference can only be in general form, 
embracing common features. 

The performance of an internal combustion engine is 
limited, but the demands made upon the vehicle vary 
considerably from climbability to speed, whilst the horse 
power, torque and efficiency curves of the engine are main- 
tained over a comparatively small range of engine speeds. 
Whilst it is the aim of the designer to maintain engine speed 
as constant as possible over as wide a range and to match 
this range with the most economical operating vehicle speed, 
some compromise is necessary for the maintenance of the 
desired torque to compensate for the variation in tractive 
effort and resistance occasioned by the varied duties the 
vehicle is called upon to perform. Such adjustment i 
usually effected by employing an intermediate transmission 
as a means of varying the velocity ratio, whilst transmitting 
sufficient power. 
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necessity has been the source of many ingenious 


drive of th 


This 
developments from the countershaft anc belt 
convenuonal gearbox and 
with 


old cycle car to the more recent 
later to the employment of fluid 
this last development that these notes are 
There have been many attempts to devise 
mission which does not entail toothed gearing, with varying 
degrees of success Such transmis: within one of 
three categories: electric, hydraulx 

The electric type comprises generally a generator 
coupled direct to the 


transmission, It is 
mainly concerned 
a torm of trans 


ions fall 
ind mechanical 

supply 
ing current to a motor that is in turn 
final drive or axles. This system did not, however, achieve 
great popularity at least in road vehicles although it 1s not 
unheard of today in some railcar units of modern design 
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Typical curves showing the effect of volume of fluid and slip 


at full engine torque 
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desired ratio. Ey 
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epicvclic trains magnetic control to 
obtain the gearing provi les a 
simple and economic form of transm n and is not 
Such a 


essentially a sun wheel, planet 


without 
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or gear ratio is dependent upon the stat st or motion 
of a third member. There are proprietary designs of epi- 
cyclic gearbox which render the nec« for a separate 
clutch less vital. In such designs the ult fixed member 
is free, and is brought to rest when d 1, the driven 
member being gradually speeded up, th h action being 
obtained by the gearing itself 
The main function of the gears in th 

to transmit motion from input shafts wi 
and with as little shock loading as po 
parts or those to be engaged be synchr 
latter condition is considerably assisted, and 
synchromesh mechanisms have been pr 1 in efforts to 
accomplish this feature. Such design generally be 
classified in two categories: (a) the inerti k type, and (6 
the constant load type of synchromesh g In both types 
the object is to provide a condition wi positive 
engagement of the gears is prevented times as 
both gears are rotating at similar speed ne clutches are 
employed in both systems to date, th lifference being 
that in (a) it is not possible to crash engage th 
on the control mechan whereas in (b 


lox gearbox is 
niform velocity 
If the moving 
1 in speed the 
designs of 


ipon 
uch 


gears by too 
much pressure 
it is 

In the inertia lock synchromesh gear ndwise move 
ment of the synchronizing cone clutch brings into engagement 
the inertia lock, until there is no relat p between the 
two cones. The time taken to synchronize is inversely 
proportional to the load applied, since u irger the load on 
the controls, the greater is the force | the two cone 
lock load. 


clutches and in consequence the greater 
ro kn 
Porque 6: 
ms per second, 
difference in 
is occasioned 
ntil a projection 
mainshaft spline. The 
lrum by virtue of the 
ve the engaging 
reased, which it 
hronization, to 
ue between the 
forward and 


where k 
and 1 
speeds of the two cones at the time of 
because both cone and drum rotate slight 
on the drum makes contact with th« 
engaging dog exerts pressure on th 
chamfered edge when it is impossibl 
dog further until the drum torque ha 
does gradually as the speeds approa 
the point whereat it is just less than th 
two chamfered faces, when the drun 
permits the dog to follow through and ¢ 

The constant load synchromesh ty 
does to some extent permit gears to bi 
synchronization takes place, if eithes chine or heavy 
load is applied to the gear change ver. In this type, 
pressure from the change speed lever pplied at the outer 
ring. This is transferred to the insid ber through the 
groove in the outer ring and via the ball and spring, which 
holds both members in the neutral px 

Through this medium the speed f the gear and the 
engaging dog are synchronized, but if additional pressure is 
applied to the outer ring, the spring further depressed 
and allow the ring to slide over the inne: mber and engage 
the gear. It should be pointed out the angle of the 
cones and clutch are of considerable importance as upon these 
angles depends the loads required for ronizing. These 
angles usually vary between 6 deg and leg, which also 
allows sufficient longitudinal movement to maintain the 
clearance between the cone face and drum, usually 0-005in 
It will immediately be appreciated how il correct lubrica- 
tion will be, including the design of gr in the cone, as 
these can either throw off the lubricant or hold too much 
and cause slip. These angles contr speed at which 
synchronization takes place, whil tch performs the 
function of changing the inertia of ving parts from 
their existing running speeds to that of the new gear velocity. 
It may not be out of place to set cd the fundamental 


radius of gyration, n rey 
time in seconds to synchroniz The 


engage 
has been stated, 
h engaged before 
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formulae required in preliminary investigation into such 
a design 

The torque required for synchronization is usually force 
mass x acceleration: 


, M 2a 
Torque k* . 
g 


121 
where k radius of gyration, in 
M weight, lb 
g gravity 32-2 ft/sec* 
n rev/sec 
t synchronization time, sec 
The torque required to synchronize the various speeds 
and which is applied by the cone clutch is: 
Inn 
ol 
or, for all parts: 


I 


7 In 


or 


In, 


I ny, etc.) 


F tan 6 

N 
radius of gyration squared multiplied by the mass, 
T sin 0/N 


and the spring load F 


where / 
N number of balls and F 


Epicyclic gearing 

Perhaps the best known gearbox of this type, always 
excepting the evergreen Ford type, is the Wilson pre- 
selective tox in which first gear is obtained through a simple 
epicyclic train, the annulus being held with the drive from 
sun wheel to spider-mounted planets. Higher ratios are 
obtained by releasing and driving the annulus on the first 
speed train, which is speeded up again for each successive 
ratio. All the drives and ratios are selected by the applica- 
tion of a band brake to its appropriate annulus. After a 
period in which it was thought that the four-speed auto- 
matic epicyclic gearbox was to be the ultimate connection 
between engine and axle, the fluid flywheel and torque 
converter became highly favoured in the United States of 
America, and it is now offered in various forms on most 
American cars, sometimes as an alternative to. the more 
usual type of gear change. 

However, in considering the potentialities of this trans- 
mission, due regard must be made to British road conditions. 
Fuel in the United States is cheaper than it is in this country 
and a slightly increased consumption is not therefore a 
serious handicap to a vehicle. The question of engine power, 
and therefore power:weight ratio enters into the considera- 
tion. It is known that fuel consumption of a car with 
torque converter transmission varies more with operating 
conditions than does that of a car with ordinary clutch and 
gearbox. On the open road with but few stops or changes, 
consumption increases but little, whereas it falls off rapidly 
when driving in traffic and on winding roads such as pre- 
dominate in England. 

The governing principles may be stated as in the following 
pages. Most American cars that are fitted with a converter 
transmission have a minimum b.h.p. of 100, for if the 
power:weight ratio is low, the torque converter does not 
show up at all well. In fact, a fluid flywheel with an ordinary 
three-speed gearbox would be just as acceptable for per- 
formance comparison, This would not be compatible with 
American ideas 

Not so long ago, the employment of hydraulics was 
mainly confined to the transmission of power or force by 
pressure and for remote control of mechanisms. These 
were the hydrostatic systems as exemplified in the power 
hammer 

Nowadays, hydraulic systems form two general classes; 
they are the hydrostatic and the hydro-kinetic systems. 
The former is characterized by pressure differences and 
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flexibility of design, while the hydro-kinetic system derives 
its results by virtue of changes in velocity of working medium, 
or fluid. The system consists of a pump and an oil turbine, 
and power is transferred from the pump or driving shaft 
through the circulation of fluid between the impeller and 
runner, or turbine. Such transmitters depend for their 
class upon whether or not they include intervening static 
members between the impellor and runner. If they do not, 
they can obviously only transmit impeller torque and are 
therefore referred to as hydraulic couplings. However, if 
static members are included in the working circuit, then the 
torque of the impeller can be multiplied and the system is 
classified as a torque converter. 





Fig. 2. Diagrammatic sketch of the components in a hydraulic coupling 


This may be further explained by stating that as the sum 
of the torques acting on any system must be equal to zero, 
then in order to obtain any difference between input and 
output values, the converter requires some other member 
interposed to divert the fluid and to provide reaction in 
so doing. 

As interposed in an automobile transmission, the fluid 
drive is particularly suitable to deal with the various charac- 
teristics involved, more especially in the case of a diesel- 
powered vehicle, although not confined to this type of power 
unit. Some of the qualities it possesses are: 

1. It permits a smooth take-off on starting from rest under 
heavy load. 

It provides freedom from snatch, thus relieving trans- 

mission of shock loads. 

It increases the flexibility of control of the vehicle, 

In the event of the vehicle stalling, a coupling limits the 

torque to a safe figure, which prevents stalling of the 

motor and damage due to the flywheel effect. 

The relation between power, torque and revolutions is 
stated in the expression: 

N = C,' 
where N = power,n = rotational speed and C, = a constant, 
from which it will be seen that the diameter of the coupling 
influences the output to a considerable degree. The expres- 
sion N Cn*D®* illustrates this extent, showing that the 
power transmitted increases as the fifth power of the 
diameter, in inches. Different characteristics are obtained 
by variation in blade design for the impeller. The con- 
version of torque is determined by the blading of the impeller 
and turbine wheels. 

The simplest form of transmitter is the hydraulic coupling, 
a typical example of which is shown in Fig. 2. In this, the 
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impeller is attached to the input shaft, while the casing, 
which forms a fluid 
stationary, is bolted in turn to the impeller 
attached to the output shaft, and motion is imparted to it 
in the following manner 

The path of the fluid is, of course, 
first movement of the impeller it is subjected to the effects 
of centrifugal force and therefore flows outwards in a radial 
direction leaving the impeller and driven 
member. By this flow it displaces fluid from the inner 
circumference of the small cells, formed by the vanes, into 
the impeller. So long as remains a difference in 
velocity between the driving and members, this 
circulation continues inside the cells, due to there being a 
greater centrifugal force acting upon the fluid in the higher 
velocity impeller than there is in th driven 
member. The fluid travels with both the 
runner round the axis of the coupling, at the same time 
flowing round the core or central portion of the torus in a 
vortex motion, Fig. 3. There are promoted, therefore, two 
motions of the fluid, resulting in the development of a certain 
amount of kinetic energy 

It has previously been mentioned that the central core 


the coupling is 
he runner is 


reservoir for when 


rotational but upon 


entering the 


there 
driven 


runner or 
impeller and 


guide ring is disposed a little nearer to the outer periphery 
of the torus than to the inside diameter, in order that the 
area of the flow path of the fluid may bs In this 
case, there is no change in the velocity of the vortex motion, 
but the velocity of the oil round the axis of the coupling 
to the outlet 


constant 


increases as it flows outwards from the inlet 
of the impellor cells, again decreasing during its passage 
inwards in the cells of the driven member. As the velocity 


Flow of oil in the torus 


a resistance to impeller 
energy 
transferred to 


in the cells of the impeller increase: 
motion is produced and therefore the kinetx 
his energy i 
decreases in that 


from 


the impeller must increase 
the driven member, as the fluid velocity 
rotor, and causes the oil to impinge in a forward direction 
against the vanes to produce the required power at the driven 
shaft. During the period of reversal of torque, such as may 
occur when the accelerator pedal is released for gear change, 
there is a momentary change in direction of the vortex motion 
of the fluid, since at that period the car is driving the engine, 
or, in other words, the runner drives the impeller. It is at 
this nodal period that advantage taken to change 
fluid will revert to direction the 
instant the accelerator pedal is 

In an automobile application, it 


hould be 
gear, as the former 
again depressed 


essential that the 
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Fig. 4. Oil flow through toru 
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of the fluid flywheel to the automobile, may be stated as 

follows: 

1. That as a means of reducing idling drag torque, although 
not affecting torque capacity of the coupling, a baffle may 
be fitted, but only of limited dimensions if the coupling be 
fitted with a core guide ring. 

In a working circuit without a core guide ring, there is 
not the same limitation in baffle size. Performance is 
still further improved by the inclusion of a central 
reservoir of capacity in the order of one quarter of the 
fluid in the working circuit. 

That with such a design, it is possible to combine an 
increased number of vanes, although the amount of filling 
may be reduced, in order to improve the idling drag 
torque characteristics. 

If all these design points be combined, the volume of oil 
in the working circuit may be varied over a wider range, 
for adjustment of the full torque stalling speed whilst not 
impairing normal running speed slip 

Mention has been made of a baffle for anti-drag purposes. 

This usually takes the form of a circular plate attached to 

either rotor at its small diameter, but projecting inside the 

torus, to form an obstruction to the flow of the working fluid. 

The obstruction is more marked at idling speeds and under 

starting conditions, as the velocity of the vortex flow is then 

comparatively high when compared with the speed of the 
runner round its axis. Under such conditions, the centri- 
fugal force in the vortex flow forces the fluid against the outer 
wall of the torus and it is then the baffle exerts its retarding 


Nomenclature adopted in the text for the determination of 
the sectional area of fluid flow between vanes 


Fig 6 


influence. This effect is reduced as the speed of the runner 
increases, concurrent with which the centrifugal force due 
to vortex motion is decreasing. Owing to its cushioning 
effect, the baffle is advantageous in cases where the fluid 
coupling is used in conjunction with an epicyclic gearbox, 
insomuch as it has the effect of reducing shock emanating 
from a rapid change from high to low gear. 

These are only a few of the fundamental principles of 
operation of the hydraulic coupling, and before proceeding 
to deal with the torque converter, certain formulae may be 
set down which will enable general overall dimensions to be 
ascertained as a preliminary to the more involved mathe- 
matics of detail design. 
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Previous comments have been made upon the effects of 
the quantity of fluid in the coupling and it is therefore 
desirable at this stage to consider this question with reference 
to initial calculations concerning output characteristics, and 
vane proportions. Figs. 4 and 5 illustrate a fluid coupling 
in which the impeller and runner form annular channels 
subdivided by radial partitions, forming cells. Since the 
cells are narrower near the coupling axis and wider at the 
periphery, the fluid will not have its centre of motion 
coincident with the geometric centre of the cross section of 
the impeller and runner. However, it is possible to deter- 
mine this centre of rotation of flow from the fact that should 


the flow be unrestricted by interior walls, then the rate of 


flow will be similar from impeller to runner as it would be 
from runner to impeller. 
flow will be constant at all points in its circuit in any one 
direction. Assume that in Fig. 6 ABEF is one of the cells, 
whose width is proportional circumferentially to its inner 
and outer distance from point O. The fluid circulates 
about the axis CD. Therefore, if C — constant, AB =~ CR,, 
EF CR,, and CD CR,, the two areas of ABCD and 


CDEF must be equal, hence’ 
CR, 


CR, 
R, R,) 


CR, 


and R, 


This, therefore, is the origin of fluid circulation throughout 
the cells. It is known that the flow through the impeller is 
widely divergent from that of the runner portion. This is 
because it travels along the outer walls of both sections and 
undergoes a greater change in velocity between entering and 
leaving the impeller section than does the remaining fluid, 
which flows at a smaller radius from the centre of circulation 

To facilitate calculation, therefore, it would appear 
necessary to determine an equivalent mean path of flow, 
which would transmit the same power as provided by the 
flow through the actual circuit at the same rate of flow and 
speed of rotation. 

If in Fig. 6, a small element of fluid of thickness 46R and 
width CR is entering the runner cell, then its rate of flow is 
proportional to its area ROR, the first R in the expression 
being the distance from the origin of fluid rotation. Its 
circumferential velocity is proportional to its distance from 
the axis while for each unit of time, the kinetic energy of the 
fluid will depend upon its mass and the square of its velocity, 
so that if E kinetic energy, dE CR* OR. Integration 
between the two limits R R andR R, determines the 
energy in the fluid over the whole inlet area. ‘Thus: 

‘R, 
E CR*6R 
JR; 
R,* R,* 
4 
Its mean value per unit of radial thickness is expressed as: 
R,* R.*] 
C = | 
_4R, — Rs) ) 
and if this value be the same as that for the energy per unit 
flow in the actual case, assuming entry at radius R, when the 
energy would be CR,’, then: 
| Rat ~ Rat] 
4R, — R;) | 
R,' R,' 
and R, n/ MR, R,) in 


The mean radius of fluid entry into the runner is R,, and if 
the mean radius of outlet is represented by R, 


Cc 


CR? = C 
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Therefore, the sectional area of 


‘ 
R / R;" R, in 
: NV) AR, : 
The velocity of the fluid at 
speed of runner in r.p.m., will be 
Na oe 
60~ 12 
and — 2x Ry 
60 12 
Thus, the mean change in velocity from inlet to outlet will be 
NR, R, 
60 ~ 12 
for a vane pressure per unit per sec of 
1 N R, R, 
2n lb 
g 00 12 
and since this load is exerted on the vanes at the mean radius, 
the produced torque for each unit of fluid is 
IN, R, R, R, R, 
£60 12 24 
This can be simplified to 
N(R? R,? 
88,450 
The total torque on the runner, using previous notation, may 
be expressed for any weight of fluid 
WN (R,? — R,?*) 
88,450 
Substituting this expression in that for the power output, 
which can be stated as HP 2nNT/33,000, 
»  2nNT 
HE 33,000 
WN? (R,? — R,*) 
465,000,000 
with a fluid circulation of 
455,000,000 
W : lb /sex 
N? (R,? — R;*) 


This expression is in terms of fluid weight and to ascertain 


these equivalent radii, if N 


ft/sec for in-flow radius 


ft/sec for outlet radius 


ft/sec 


lb-ft 


lb-ft 


lb-ft 


HP 


the actual volume, it is necessary to substitute as follows 
2x/R, R, 


(R, ~R)% 


RR, in* 


R,’ R.R, 


This assumes no reduction in volume of contained fluid in 
the coupling due to thickness of vanes, and accordingly some 
adjustment must be made to ascertain the actual effective 
volume. The foregoing formulae will be useful in obtaining 
overall dimensions of a preliminary nature 

Deceleration takes place in the runner oil, the change in 
velocity possessing a tangential component which represents 
the expenditure of kinetic energy in turning the runner 
The power output is less than the input power as also the 
runner speed is less occasioned by slip, which is usually 
between 2 and 4 per cent, with a coupling efficiency of 
approximately 96 to 98 per cent 

Of course, the transmission of the power from the impeller 
to the turbine depends upon the liquids circulating under a 
certain pressure. The greater the pressure created by the 
impeller for a given output, the smaller will be the quantity 
of the liquid necessary for given power transmission values 
On the other hand, the amount of liquid required is greater 
in inverse proportion to the selected pressure. Blade shape, 
quantity of fluid, and pressure together, therefore, determine 
the character of the torque curve. By suitable compromis 
between these three features, the 
can be controlled and here it should be stated that the greater 
the amount of fluid in proportion to the head, the more 
favourable will the starting torque be By means of 
such compromise, the secondary torque 
by increasing the number of turbin« 


starting characteristics 


come 
can be also increased 
tages in the converter 


‘ 
95 





or alternatively the same starting torqu n be achieved 
with a single stage converter having redu pre 
comparison with the two-stage unit 
There are, of course, inherent loss onverter, as 
there are in an internal combustion t of which 
occur through the blading and eddy losses in the 
former. The principal losses of norma 
1. Friction loss in pump or impeller w ipproximately 
4°5 per cent 
2. Friction loss in turbine blading, appr 
4, Mechanical losses, 15 per cent 
Leakage losses, 3-5 per cent 


ssures, by 


ter comprise 


3 per cent 


Fig. 7 


(b) experimental blade design for vary ngies 


Blade forms (a) experimental re le design 


It has been stated that the efficien ydraulic gear 
of the turbine type is in the order of 9 r cent. Of the 
friction and build-up losses which those of blade 
friction loss are among the highest, ex ling those in the 
pump wheel, They are certainly of | 
in the case of a closed circuit turbine 
is required to operate at widely differ peeds of input 
varying These 
at tal ind secondary 


nverter, which 
and output shafts, and at inges 
losses are critical, particularly 
speeds where, as previously explained, | put and output 
torques are equal or where the output clow the input 


torque value 


Theory of blade friction 


A brief outline of the theory of blad 
necessary although, as will be appr cannot here 
be treated completely, due to spac In accord 
ance with the principles of hydrod lics, the 
representing the efficiency at differen of the turbine 
shaft, under constant energy suppl) in the form of 
aparabola, This applies if the turbi: of one runner 
only, when the output energy cannot | ized If, how 
ever, this energy is utilized during it from one wheel 
to another, then the frictional efficie ries differently 
Assuming the turbine is of the axial { 
an infinite number of stages, then « p in pressure in 
the blade will be 

Vv." 
Ip, ) 


ion 1s therefore 


curve 


and possesses 


and the drop on account of friction 
f V,' V,* 
Ip, » » 


= = 
the discharge velocit: blade, V 
tion coefficient 


summation of 


where V, 

the inlet velocity to the blade, and / 

The total pressure drop will, of cour 

the two expressions 

+ Mpg 
Vy, 


int importance 


from which the efficiency of each blade may be obtained as: 
ip 
E } 


Consider the efficiency at different speeds. If the energy 
supply be constant, then its product with the volume of 
circulating fluid must also be constant, or mathematically 
expressed as K =~ C2 Ap, where C = the volume of fluid. 

More recent research, however, disposes of some of these 
earlier conclusions, amongst them the belief that in order 
that the hydro-kinetic transmitter may effectively perform 
the duties of a clutch, the characteristics of the vanes of the 
driven element must of necessity differ from those which 
would be necessary to perform the functions of a variable 
gear, and consequently that to combine the two functions 
in a single transmitter could not be achieved without the 
adoption of either variable or adjustable blades. It was aso 
considered that only within a comparatively small range of 
fluid velocity could the power transmitter 
function with reasonable efficiency. Furthermore, the 
functions of the clutch and variable ratio gear, being so 
widely different, in the case of the automobile, rendered the 
efficient performance of the single transmitter almost 
impossible 

It is now believed that if the transmitter blade is profiled 
and disposed such that the fluid action, when in combination 
with the action of the reaction element, varies with the varying 
conditions, no such adjustment or variation in profile of the 
blade is necessary. This may be achieved by careful blading 
and ducting, the design of which reduces the possibility of 
unsteady fluid motion within the ducts of the hydraulic 
circuit and which in consequence eliminates any shock at 
the inlet to the driven element. 

At the same time, it was considered that the best speed: 
efficiency characteristics were obtained by open reaction 
blading of profile similar to (6) in Fig. 7, that is the blunt, 
rounded inlet edge, although the energy circulation together 
with efficiency may be reduced considerably by fluid surge 
at low secondary and stalling speeds if the blades were too 
thin and open. The efficiency curve of the turbine could be 
displaced to either side of the optimum line of speed in two 


Variation in 


(b) 


Fig. 8. (a) layout of vanes to control fluid velocity and to reduce flow 
disturbance ; (b) showing the path of fluid flow along the trailing edges 
of turbine vanes 


ways. The first is by the use of a partial impulse type of 
blade which lowers the efficient speed, and the second is the 
use of open and flat type of reaction blade in order to dis- 
place the curve to a higher speed level. Later developments 
in blading and ducting show that positive control of fluid 
motion is not possible and it is therefore desirable at this 
stage to recapitulate the essential principles involved in 
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reducing any unsteadiness in fluid motion throughout the 
circuit, which is one of the pre-requisites of successful design 

It is known that the point at which any disturbance in flow 
is most detrimental is that at which the stream from the 
driving element ducts merge into an annular circuit which 
must bridge the gap between the two driving and driven 
elements, and with any uncontrolled eddy motion at this 
point, control of rotational velocity is rendered extremely 
difficult. A method of blading and a design of ducts which 
overcomes this difficulty can be laid out by disposing the 
vanes of the driving element in radial planes from their 
inner periphery to a point inside the major radius of the 
circuit, thence curving rearwards to the delivery ends, as 
in Fig. 8(a). 

The necessary decrease in cross sectional area is obtained 
through the converging disposition of the faces forming the 
axial depth of the ducts whilst the sweep backwards of the 
vane enables the profile to be gradually reduced in section 
until finally reaching a fine edge at the delivery end. It will 
be seen that this reduces much of the inclination towards 
angular divergence of adjacent vane faces at the delivery end, 
a feature which, if allowed to exist, produces an unsteady 
flow of fluid. The proportions of the vanes are such that the 
receiving ends, being bulbous or rounded, bear appropriate 
relation to their pitch. In a radial inward flow turbine, the 
ducts between the vanes are divergent in order to produce 
a steady flow at high velocities, although much care must be 
exercised to ensure that angular divergence of opposite 
faces does not occur. This can be arranged if, say, in a 
rectangular cross section one opposite pair of faces is parallel 
and the opposite pair convergent. 

Conditions are somewhat different in a wheel in which 
the flow is radially outward. The faces of the duct which 
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Fig. 9 


Torque and efficiency curves against speed ratio of converter 
The hydraulic coupling efficiency curve is also shown 


were parallel in the inward flow turbine are now divergent, 
but with this comes the inherent disadavantage of instability 
of fluid flow, whether subjected to angular motion or other- 
wise. If angular motion at high speed is present, the 
tendency of the flow within the ducts is to follow a path 
along the trailing faces, leaving inert fluid at the leading 
faces, Fig. 8(b). 

Hence, it is necessary to dispose the vanes and ducts of 
the driving element as shown in Fig. 8(a), in order that the 
fluid can travel in a uniformly steady stream between the 
driving and driven elements of the transmitter. Moreover, 
with such an arrangement, it will be seen that the radial 
portion of the ducts can be made to converge to the desired 
extent not only in their widths but also in their depths, 
whilst since the curved portion begins at approximately 
the radius of duct outlet, the fluid is deflected rearwards 
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and decelerated in an angular direction in relation to the 
ducts. The angular and rearward disposition of the blade 
outlet end also imparts the necessary rearward velocity com 
ponent, which varies approximately as the relative rotational 
speed of the driving and driven clements. It is probable 
that further research will reveal data regarding blade and 
duct design which will enable flow characteristics to be more 
accurately forecast during initial design 
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Fig. 10. Velocity triangles for constant liquid flow 


Reverting to the previously mentioned characteristic of 
overall efficiency, Fig that the 
the turbine intersects that of the 
consequently the output torque becomes smaller than the 
input torque as the turbine speed is increased 
during a stage when efficiency is falling 
little purpose 
drive beyond the point at which primary and secondary 
torques are identical, and therefore some means of obtaining 
directional drive is indicated when this reached 
Several methods of achieving this objective 
in the examples which follow later. Mechanically, there are 
several important points to be observed, mainly in connection 
with the operating fluid 
circuiting the fluid between the casing and the revolving 
parts, while provided for the 
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Corrected velocity triangle, shown chain dotted, for intermittent 


speeds 


evacuation of the gases emanating from the effects of tem 
perature upon the circulating oil. In addition, the quantity 
of fluid must be maintained or cavitation may ensue with 
of efficiency The 


controlled 


temperature of the 
preferably by the 
circult 


immediate loss 
circulating fluid should be 
insertion of an oil cooler in the fluid 
designs from home and overseas, an injector is incorporated 
to feed the necessary fluid to the converter and to control its 
pressure, circulation being obtained from the converter pump 

It must be appreciated that, at against 
constant flow, the pressure drop power 
of the flow and thus the energy consumption also varies with 
the velocity of flow Thus, the diagram, Fig. 10 
must be adjusted to intermittent speeds between starting 
and racing Fig. 11 modified for 
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speeds in relation to speeds of turbing 
The efficiency curve for a single-stage 
by a parabola drawn on a speed effi 
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Earlier tests indicated that adjustable pump blades were 
more efficient than the set angle blades and that they 
possessed several useful characteristics. In view of later 
experience, however, this is somewhat dubious. 

A velocity triangle can be drawn, as in Fig. 10, from which 
it will be seen that the value of V, decreases to a minimum 
until a point is reached where it becomes perpendicular to 
Vp. The triangle is then repeated on the other side of its 
perpendicular and V, increases until it reaches V, at racing 
‘ pec d 

The value of p,, varies between zero and a maximum, and 
p, between (f/2)(V,*/g) anda minimum. The total pressure 
drop varies between (//2)(V,*/g) and a maximum, as has been 
seen from the previous expressions. Therefore, all the 
available energy is absorbed by friction at points of maximum 
torque and stalling, and no torque at racing speeds. The 
flow of fluid in relation to the flow at V, ,.,, must, however, 
be increased at all speeds if C2 Ap is to be retained as a 
constant. It has been stated previously that the pressure 
drop varies with the second power of the flow with any 
increase, and that the consumption of energy varies with 
the third power of the flow velocity, so that in relation to 
Vs max» the pressure drop Ap may be expressed as: 


/ Ip max 
\N Ip 
rhis increased flow must be incorporated in the velocity 


11, in the form of flow at intermediate 
starting and racing speeds. These 


ratio triangles, Fig 
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Fig. 13. Tractive effort-efficiency curves 


speeds are relative, that is, turbine speed in relation to 
optimum turbine speed. The ensuing diagram denotes the 
corrected energy consumption values. 

The smaller couplings experience the largest decrease in 
capacity when subjected to this correction, and since the 
drag torque is not affected to such an extent the ratio of drag 
torque capacity deteriorates rapidly in proportion to the 
decrease in coupling circuit diameter. It is therefore possible 
to utilise the drag torque factor as one other basis of compari- 
son. This factor is represented as a ratio between drag 
torque or torque at stalling point and the transmitted torque 
at 3 per cent slip, the speeds for each being common, or in 
order to avoid high test speeds the drag torque at normal 
operating stall speed is corrected by the square law until the 
speed is reached, whereupon the 3 per cent slip is obtained 
Che factor may be written as: 


N,\' 
ro( ) 
TD a 
Ts 


where TDf 


normal stall speed, 7's 


drag torque factor, 7D drag torque at 
torque capacity at 3 per cent slip 
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at normal operating speed, N, normal operating speed 


and N, normal stall speed. 


Torque converter 


The torque converter differs from the fluid flywheel or 
hydraulic coupling insomuch as it comprises three essential 
units instead of two. These are the impeller, the driven 
member and a reaction member. All three members carry 
curved vanes in place of the radial ones in the hydraulic 
coupling. When the engine is started up, the impeller vanes 
impart motion to the fluid and thus kinetic energy is pro 
duced. Change in direction of fluid flow occurs as the oil 
passes into the vanes of the driven member, sometimes 
called the turbine member, producing motion in the second 
member, since some of the kinetic energy is absorbed by the 
turbine during fluid flow diversion 

From this state, the stationary reaction member redirects 
the fluid to return to the impeller vanes, the profile of the 
reactionary vanes being such as to carry out this function so 
that the re-entrant is at the best angle to produce acceleration 
of the impeller. Both profile and angles of these vanes are 
critical in the design of the turbine since they control the 
degree of torque conversion. The efficiency of the hydro- 
kinetic converter is in the order of 90 per cent, depending 
upon the blade forms and the number of stages in the 
impeller and runner, whereas the plain hydraulic coupling 
attains an efficiency of as high as 98 per cent, due in the main 
to the higher degree of turbulence in the converter created 
by the several changes in direction of the fluid flow. More- 
over, the two members of the coupling, the impeller and 
runner, are rotating during steady operation at approxi 
mately equal speeds, a condition which is but rarely encoun 
tered in the converter, since the stationary reaction member 
provides obstruction to the fluid flow, resulting in higher 
vortex and friction losses. The efficiency is zero at both 
starting and at the period when the runner is allowed to idle, 
for since in the latter condition there is no torque, there can 
be no output. The output torque is a maximum when 
starting, dropping below the input torque at approximately 
63 per cent of the input speed, when the two torque values 
are equal, there being at that instant no reaction on the guide 
vanes. However, as the output falls lower in relation to the 
input torque, the moment on these vanes is reversed in 
direction, and they rotate in the same direction as the 
impeller and runner. These conditions are shown graphi 
cally in Fig. 14. 

It will further be appreciated from the curves in Fig. 14 
that at starting speed the torque is multiplied considerably, 
but as speed increases, this factor decreases rapidly until the 
output shaft is rotating at 40 per cent of that of the input 
shaft speed when the efficiency is highest at approximately 
85 per cent. Further increase in vehicle speed reduces the 
efficiency of the converter. An improvement in efficiency 
can be obtained by using a hydraulic coupling in combination 
If the efficiency curve of a coupling be superimposed as on 
Fig. 9, it will be realised that a change-over from torque 
converter to coupling will be beneficial at a point where the 
two efficiency lines coincide, approximately 64 per cent in 
the graph. 

The function of such a torque converter, therefore, would 
be primarily for acceleration purposes throughout the lower 
speed range of the vehicle, while when the speed is such that 
the engine can drive the vehicle in direct gear, it should be 
coupled direct to the transmission line by hydraulic coupling 
or, a8 in some designs, by a friction clutch 

In the design of a torque converter to be efficient and 
mechanically sound a few points must be observed, amongst 
which the major ones are as follows: 

1. The prevention of short circuit of fluid between casing 
and revolving parts 
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2. Prevention of fluid loss 

. The expulsion of gas from the 
likely to 
Generally 
small pipe from the top of the converter to an ejector 


onverter, as new fluid ts 


gasify slightly under certain conditions 


preventive measures draw the gas through a 
Prevention of fluid cavitation and provision to ensure full 
fluid pressure by an injector from a reserve tank 
Provision for temperature rise by means of an auxiliary 
oil cooler in the circulation 
include a fine oil filter 

To bleed the converter casing, preferably from two points 
each at different 
running, the pipe from th 
fluid under pressure rhus, 


ejector, which ensures the drain 


system The cooler should 


radius, so that when the converter 1s 
casing to the casing top carries 
a vacuum 18 created at the 
ump is empty Phis 
pipe also acts as an expansion pipe in addition to its being 


an exit for gases. The injector pressure is controlled by 


an internal, spring-loaded ball valv« 
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Typical curves for engine-torque converter combination 


In order to obtain the best performance from a converter 
it should be used with a prime mover or engine of suitable 
torque:speed characteristic: Che casiest way to alter the: 
characteristics is, where possible, t 
a) Reduce the diameter of the pump wheel if it is desired 
to use reduced engine torque, or 
Increase the effective outlet angle of the pump blades for 

higher torque or by increasing the number of blades 
To introduce a primary step-up or reduction gearing in 
the transmission 
To reiterate, the attainable efficiency 
extent upon the design of blading, and a 
through the blades shows that the influence is 
over the whole area of the shape or profile, but with emphasis 
on the conditions at inlet and outlet of the blade face 
The optimum efficiency in the impeller and guide wheels i 
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lepends to a large 
tudy of the flow 
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only obtainable at one single point on the curve 


be arranged to be high and reasonably flat over quite a wide 


range by suitable blade design for rotational and stationary 
wheels 
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This speed can be increased by increasing the head on the 
turbine side, without modification to the blade length but by 
reducing the blade angle, and on the pump side by altering 
either or both the blade angle and wheel diameter. These 
few preliminaries should enable a clear conception to be 
obtained of the functions of, and the principles governing 
both the fluid coupling and the converter, prior to a brief 
examination of the method of driving the vehicle by direct 
drive 

The necessity for a gear train behind the converter has 
been mentioned, and it is interesting to note the adoption of 
epicyclic gearing in this connection. There are, however, 
several points to be taken into consideration in this respect, 
and it is, therefore, advisable to bear in mind the peculiarities 
of certain systems, insofar as they may affect the desired 
output 

Some of the systems have been discussed by A. Y. Dodge 
of U.S.A., in Automotive Industries, in which it is stated that 
three classes embrace the different types for most general 
and here it must be stated that although an 
epicyclic train may be placed in one class, it does not 
necessarily follow that the same train cannot function in one 
or other of the remaining categories. There is the straight 
mechanical reduction in which one element is fixed, and also 
the regenerative and non-regenerative types. The regenera- 
tive type requires that when the three elements of the gear 
are in motion, a proportion of the power transmitted returns 
to the driving shaft through a differential. With the non- 
regenerative system, under similar conditions of rotation as 
for the regenerative type, the connections of the elements is 
such that no return of power to the driving shaft is possible 
although it is transmitted in two distinct directions, the total 
output being equal to the input power. The last two 
categories, non-regenerative and regenerative transmissions, 
are illustrated in Fig. 16. 

Regenerative circuits are not always desirable as they tend 
to reduce overall efficiency and when compared with the 
non-regenerative type, the efficiency is nearly always less. 
Moreover, some of the components within the circuit may 
be caused to transmit more power than the magnitude of 
either input or output power. It is possible, however, to 
design the regenerative system to provide a large reduction 
with very few gears in a comparatively small space. Hence, 
the arrangements that have from time to time been produced, 
in which a regenerative differential planetary gear is designed 
to revert to the non-regenerative type. Such an arrangement 
posses the advantage that it is possible to obtain, even with 
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(a) 


Fig. 17. Epicyclic gear trains ; 


a smaller number of gears, any desirable change in leverage 
and planetary characteristics. 

In the non-regenerative system it will be seen that the 
impeller of the torque converter is connected to and rotated 
with the sun wheel of the gear train, whilst the ring gear of 
the transmission turns with the rotor. In the regenerative 
type, the rotors are connected to the planet gears and the 
ring gear to the output shafts. 

In Fig. 16a, the two-way power flow reduces the increase 
in Output torque at starting to a torque only slightly below 
that of the directly-connected torque converter. The gears, 
however, cause the rotor to turn in the reverse direction 
at starting and thus the torque ratio of the rotor to the 
impeller is increased during this starting period. 

In cases where there is no reaction member, such as 
obtains in the fluid flywheel or plain hydraulic coupling, the 
torque input will obviously be equal to the output torque, 
excluding the losses due to friction in internal mechanism, 
and in the event of a two-directional power flow, some of the 
torque is transmitted through the gears and the remainder 
through the fluid flow. It will be seen that in this way it is 
possible to reduce the dimensions of the coupling since the 
hydraulic units will be relieved of a portion of the power 
which they otherwise would transmit if a complete hydraulic 
system were adopted. A regenerative planetary gear system 
differs somewhat in these respects, since the torque load 
imposed upon the rotor exceeds both that at input and 
output, whilst the power passing through the hydraulic 
circuit also exceeds these torques. In the non-regenerative 
type, the efficiency at all points in the circuit is higher than 
that of the hydraulic efficiency, but the opposite applies in 
the regenerative system. The tooth contact line in epicyclic 
gearing, since it is not radial, produces a torque loss on 
account of the gear tooth friction, and the gear efficiency is 
in consequence reduced. Although the presence of this 
friction assists in torque transmission from driving to driven 
shaft, it will be appreciated that the torque per cent trans- 
mitted by gear friction fails to meet with torque increase 
In other words, if the torque ratio be 1°5:1 and, say, 5 per 
cent were transmitted through gear friction, this would mean 
that for every 100 lb-ft input torque the output would be 
95 lb-ft. The torque losses are, however, small and in 
order to avoid unnecessary complication in calculations of 
torque transmission it is sufficiently accurate to assume 
100 per cent gear efficiency, making any adjustment in this 
respect at a subsequent stage. The following formulae deal 
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(a) case driving and driven ; 





















































(b) 


(b) sun gears driving and driven 


with tooth loads and torques for both the regenerative and 
non-regenerative where ME 
mechanical efficiency and R and S are the ring and sun gear 


systems. In Fig. 17a 
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ME ; ] 
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Systems of epicycii gearing for regenerative and non 
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For the non-regenerative conditior 
and 18, the following conditions ar 
1, Cage or arm is the output or driven 
2. Sun wheel receives input from engi: 
3, Ring gear receives input from varia 
Then, the formulae for unit torqu: 
Rotor torqu Ring torque 
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The regenerative conditions for Fig 1 186 are 


Cage or arm receives input from d device 
Ring gear becomes the output or mber 
Sun wheel; reaction driven, direct rward, since it 


imparts effort to the impeller it negative 


Then, the arm or cage torque l A, and the 
following expressions obtain unde us conditions 
of drive 
Torque output 
When sun wheel | is driven, torg 
1 7 tooth load 


When arm or cage is driven, tor 
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a) When sun wheel | is driving, t 
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torque R, l 
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Assuming that the tooth loads on the output wheels S, and 
P,, are equal to unity, then the tooth load on wheel P, 
RP,/RP, when the arm is driving and the tooth load on 
wheel P, RP,/RP, under similar conditions. The 
reaction torque on wheel S, RP, RS,/RP,, also when 
the arm is driving. Note that if the original tooth load in 
the foregoing formulae be taken as 1 Ib, the various ratios 
may be secured 

For calculation of the speeds of revolution of wheels and 
pinions, the following will form the nucleus upon which 
each individual speed may be evolved, for instance, when 
S$, and S, are the wheels involved, S, and P, will be sub- 
stituted for S, and P,. Furthermore, the cage and two sun 
gear formulae can be adopted for all three sun gears turning 
or one stationary. If the prefix V before the wheel and 
pinion members represents the velocity in rev/min of the 
then when S is stationary in all cases: 
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RP, a) 


RP, « RS, 
RS, 
RS, 


vali a 
RP, 

Phe directions of revolution of A and S, are similar for 
positive values and opposite for negative values of these 
expressions 

oa RS,_.. : 
VP, RP, VS, VA 
However, if VS, 0, then: 


vat ) 
RP 


VS, VS, 


RP, « RS, (: RP, 
RP, « RS, RP, 


VS, RP, 
S, 7. 


' RP, 
RP, 


RS, 

> 
RS, 
as) 
RS, 
as) 








RP, « RS, 
RP, x RS, 
Taking the conditions with sun gears driving and driven 
176 and using similar notation, then 


in Fig 
Torque output: 
a) When sun is driven, torque driven sun i 
b) Driven arm, torque driven arm (L, L,) 
When S, is fixed and S, is driving, 


torque Rai 


In these cases also the values are positive for similar rotation 
direction of A and S, and negative when these directions 
are opposed 


For revolution speeds: 


VS, VS, 
RS, RS, RS.f RS, 
a | RS, as RS, 
VS, : 

RS, S, — RS, 

RS ( S as) 


RS, 
RS, —RS,/ | 


RS, 
RS, 
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VS, 
RS, 
RS, 

RS, 

RS, 


RS, 

RS, 
RS, 
RS, 


RS, 
RS, 


| Rail 
| RS, 
Before concluding by generalities, the origin of investiga- 
tions that led to the present stage of fluid or hydraulic torque 
conversion for automobiles should be considered. This will 
assist in presenting the problems involved more clearly, and 
at the same time illustrate some means of overcoming them. 
It will be noted that in some of the transmission systems 
at present in use, an over-running clutch is included in the 
mechanism. Such a clutch permits motion to be transmitted 
through itself in one direction only. Its application may 
generally be explained as follows. 


If one shaft drives another shaft through a train of gears, 
and one of the gears incorporates an over-running clutch, 
a second gear train can be employed to give a higher speed 
ratio, because when the second train takes up the drive, the 
clutch operates and the first train begins to idle. A direct 
drive may be used instead of the second train if desired, 
provided that the first train supplies the necessary gear speed 
reduction. There are many devices which will perform 
this function, but the type most extensively used in auto- 
mobile transmissions is the roller type, which resembles a 
roller bearing insofar as it comprises an inner and outer ring, 
housing a series of rollers, (see Fig. 19) 

One of the rings in the over-running clutch is formed with 
a series of cam-or wedge-shaped surfaces, each roller making 
contact with one cam face. A wedge action is therefore 
occasioned between roller and face upon movement of either 
ring. This angle of wedge formed by the tangent at the 
point of contact between the roller and cam surface in 
relation to the contact point of the roller with the cylindrical 
surface, is of paramount importance, as it must not exceed 


If such a condition does exist and 
then the 


twice the friction angle 
the cam face 
roller will probably be squeezed out and the clutch will not 
function whilst it will also be appreciated that the stress in 
the rings depends upon this angle, together with the friction 
coefficient of the materials employed. It is appropriate, 
therefore, to set down the geometry of the clutch rollers and 


exceeds twice the friction angle, 


cam faces 


Referring to Fig. 19, assume that the rotation of the inner 
ring is clockwise, in which case the 
at A 
opposed by an equal reaction force at B, the 

being OC. This resultant tends to move the roller 
the wider edge of the wedge (X OA sin 


frictional forces at 


cam contacts the roller 
The force of contact is represented by OA which is 
resultant 
towards 

>», the 
value of which is balanced by A and B 
These forces F are equal to F cos which again may be 
set down as F 2 ~ OA sin «/2, so that F OA tan 
x/2. Uf # = the friction angk tangent is equal to the 
coefficient of friction, then the r to slip at Bis a 
maximum at OA tan ff. It will be seen that the wedge angle 
* must not exceed twice the friction 
was fitted to the earlier G.M. truck 

Considerable attention has been devoted in the past to the 
development of the hydro-kinetic principles of transmission 
more recently the hydrostatic types have become prominent 
Analysis of the two principles reveals th 
the kinetic type the fluid travels at high speed but at a com 


) 


COS ¢ 
wik 


sistam 


angle; a similar clutch 


hydraulic transmission 


fact that whereas in 
paratively steady velocity, in the hydrostatic transmission 
the operating fluid is subjected to high frequency pulsation, 
with the result that the and 
generation seriously reduces the mechanical efficiency of the 
machine. Such a 
degree in the kinetic type, and 
that type that of the 
Present developments, however, are t 
pulsation and when this has been achieved, the 
type been eliminated 


consequent frothing heat 
condition dox« not occur to the 


therefore the 


same 
efficiency of 
exceeds hydrostatic transmission 
nding to reduce this 
main objec 


tions to the hydrostatic will hav 





Welding Rear 


N present-day Chevrolet cars, the body of the rear-axle 

housing is made from 0-146in cold-rolled, carbon-steel 
sheet stock; it is formed in two halves joined longitudinally 
by submerged-arc welding. Subsequently, a carbon-steel 
flange must be welded to each end of the housing. This, 
one of the more critical welds in the manufacture of rear-axle 
housings, is now made by mechanised, straight-polarity, 
inert-arc, consumable-electrode welding. 

Previously, the particular weld concerned was made first 
with the open-arc process and later with the submerged-ar< 
process. Both processes were mechanised, but net pro- 
duction per welding machine with open-arc welding was 
limited to some 45 housings per hr, and other difficulties 
included porosity with severe undercutting and leakage 
through the weld. Production was faster when submerged- 
arc welding was adopted, but here again difficulties were 
caused by the flux and occasional starting failures. The 
inert-arc process now employed was selected as best fitting 
the requirements of high-speed production, simplicity of 
operation, achieving of a leak-proof weld structurally strong 
enough to cope with the conditions encountered in fast, 
modern cars, absence of difficulties, and savings in cost 
through the realization of 100 per cent production efficiency 
against the 60 per cent obtained hitherto. 

The operator first places the two flanges of forged 1020 
carbon steel in retainers which are part of the welding 
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Axle Housings 


LO1O 
hanically presses 


machine. He then positions a housing of 1008 cold 
rolled carbon steel in the machine 
both flanges over each end of the 
mechanism, started by a push-button 
with flanges into position for welding 
automatically while the operator prepares 
and flanges. 
housing to be ejected from the machin 


and me 
housing An automat 
moves the housing 
which is performed 
another housing 
Pushing of the button again causes the welded 
while the next unit 
moves into the welding position 

Net production per machine has | 
to 100-105 per hr 
to a minimum, welding i simplifi 
cation results from the ease of visually 
There are no complications with flux-handling equipment 
Welds are porosity-free, leak-proof with respect to greas 
75,000 Ib 


ldment and bas« 


n raised from 60-65 
Handling operations have been reduced 
further 

welds 


automatic, and 


inspecting 


and have an average shear strength of there 
is a high degree of fusion between w 
Difficulties with the 
originally employed with th 
eliminated by the 

rectifier type of supply 
Rejects are 
cent of total production (ost saving 


pOTTIC 
metal 


motor-generator sets and controls 


inert-arc process have been 


ubstitution of a constant-potential 
Initial shielding problems have also 


been overcome now limited to some 0:5 per 


have been consider 
ttleneck 


former welding method 


able through the climination « 
duction 
the increased overall efficiency 


in axle pre 


caused by and through 





Industrial Research 


General Motors Corporation Technical Centre 


W HAT must rank as one of the world’s 5 stindustrial ing techniques and processes, with a view to improving 
research centres is the Technical Centr General Motors plant efficiency, and product quality and reducing product 
Corporation at Warren, Michigan, whi recently been costs. In general, the emphasis at the Technical Centre is 
completed, It occupies a 330 acre area, and includes 25 on advanced engineering and research. Engineering depart- 
buildings, ranging from gatchouses to lars ratories and ment projects usually look ahead at least three to five years, 
shop buildings. More than 4,000 eng ! research while research projects extend even further into the future. 
workers, stylists, designers and other specia are employed The various building groups are ranged three sides of a 
At the Technical Centre there are four central staff 22 acre artificial lake. None of the buildings is higher than 
organizations—research, engineering, s! g and process three storeys. At the north end of the site there are special 
development. The research section i ncerned with purpose structures, including a gas turbine research building, 
fundamental information which may pr ful to any of a wind tunnel and an isotope laboratory for work with radio- 
the technical groups within the GM work includes active materials. Along the eastern border of the site there 
metallurgy, chemistry, physics and many | of mechani- is a one mile check road with loops at the northern and 
cal engineering. The engineering sectior mecentrate on southern ends, It is used for quick tests on vehicle develop- 
long-range development work on auton ngines, auto- ments, before more comprehensive tests are carried out at 
matic transmissions, body structures, ordnance vehicles and the GM proving grounds. 
vehicle components. This group investig pecial design One of the most interesting departments is the hydraulics 
projects which are beyond the researc} ge but not near laboratory of the engineering section, where valuable data is 
enough to production to justify divisional development obtained on how to design better automatic transmissions 
The styling department maintains separ idies foreach and torque converters for automobiles, trucks and buses. 
GM automobile division—Chevrolet, P Oldsmobile, This laboratory has four working levels. In the sub- 
Buick, Cadillac and GMC Truck and Coach. In the basement there is supply reservoir of 7,500 gallons capacity. 
process development section, work is carried out on engineer- The main test area is on the basement level with tanks, 
ing studies and exploratory projects to imy manufactur channels and flow systems elaborately instrumented for 


The new techr entre of the General Motors Corporation at Warren, Michigan 


o- 
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accurate measurement. The main control console is on the 
ground floor. On the first floor there is a supply tank with 
a capacity of 3,700 gallons. When a test is being carried out, 
water from this tank falls straight down 25 ft into the main 
test area at carefully controlled constant pressure. A flow 
rate as high as 2,500 gallons per minute can be obtained 
Engineers in the main test area can measure this flow of 
water through a nozzle fitted with various shapes of blades 
As water flows over the blades, it is possible to determine 
turbulence, eddies and other flow characteristics, which all 
serve to indicate whether the blades are designed to give 
the maximum efficiency in an automobile torque converter 

Another interesting device is a flow table which is in effect 
a shallow rectangular tank, 8 ft wide, 8 ft long and 4 ft deep, 
on which water can be watched flowing from one side to the 
other at a rate of 1,000 gallons per minute. As the water 
flows at a depth of from 6in to 12in, it courses through a 
series of “straightening blades’ and swirls around oversize 
wooden turbine blades, which are ten times larger than the 
blades actually used in a standard automobile torque con- 
verter. Dye is injected into the water so that the flow 
pattern can be seen in colour. By changing the angle of 
the oversize blades it is possible to determine the comparative 
efficiencies of various blade shapes. 


Part of the interior in the styling auditorium. This and other buildings 
have special air conditioning systems developed by Thermotack Ltd 


of Glasgow 


Another recent development for which the Centre is 
responsible is the use of zebra-like stripes of light for detect- 
ing surface defects in metal bodies. The car bodies on the 
way to final assembly pass through a tunnel of evenly spaced 
light bands which almost circle the conveyor line. These 
alternating light and dark bands “‘comb’’ the body, and 
faults are more readily seen because the flaws alter or inter 
rupt the uniform light and shadow patterns reflected on the 
metal. 

Before the introduction of this development, the bodies 
were bathed in almost uniform light however, 
showed that too much light actually tended to hide the flaws 
and also resulted in eye fatigue. It was discovered that the 
greater the angle of reflection, the more noticeable the flaws 
became, and it was found that defects could be best seen 
when the edge of a beam of light fell on them. It was this 
latter discovery that prompted the use of alternating light 


Tests, 
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The flow tabi torque converter biades 


for use in developing 


and dark bands of light, which, in effect, provide a continuou 


group of light edges 


Air conditioning 

It is a matter of great interest British company 
Thermotank Ltd., Helen St., W.1, called 
to co-operate in the development of a highly efficient system 
The that 
system 


tnat a 


( rlasgow, were 


substantial saving in 


of air-conditioning space 


was made possible by the Thermotank high-velocity 
Not only 


system easier and 


led to a considerable economy in the final cost 
were the smaller ducts that are used in thi 
cheaper to install, but in addition a high 
obviates any need for the services required by local cooling 
units. 
After 
conditioning system was evolved by 
uses their improved techniques of balanced pressure 
trols, noiseless mixing boxes, streamlined ducts and high 
velocity ejection outlets. In principle 


velocity system 


research, a high-velocity, double-duct air 
Thermotank Ltd It 


con 


careful 


the system is based 


The entrance to the researc building 





on one hot and two cold vertical du ntrated in the 
spine of the building, and rising to | take-off ducts, 
which traverse the buildings alongs rridor ceilings 
Mixing boxes are situated at interval the corridors, 
and are connected to the high-vel m outlets by 
flexible hoses. The installations ar gn 
conditioned air at 5,000 ft per minut 
plant. They ailow air changes of | 
times per hour according to the fun 
building with the use of not less than 
air 

Individual room temperature contr 
throughout the scheme to provide | 
maintain conditions all th« ind 
humidity control is also provided g the 
internal temperatures will normally b« ni 
dry bulb temperature, 67 deg F wet 
humidity) when outside temperatur: 
95 deg F dry bulb and 75 deg |} 
winter with conditions at 
10 deg F dry bulb, the internal t ire: 
70 deg F dry bulb and 53 deg | 


d to supply 
entral cooling 
ix and fifteen 
1 aspect of the 

ent of outside 


rally availabl 

and to 
Relative 
summer 
d at 80 deg F 
per cent relative 


in use 


comfort 


i maximum of 

During the 
outdoor num of minu 
will be at 


30 per cent 


relative humidity). The entire system is automatically 
controlled, and uses outside air direct, when temperatures 
allow, in order to save power consumption. A time switch 
can be set so that at nights or week-ends the plant will 
operate at half volume. 

Typical of the Thermotank installations used in the scheme 
is that fitted in the Research Administration building. This 
plant is capable of handling 60,000 c.f.m. of air, of which 
there is a maximum of 40,000 c.f.m. re-circulated air and 
20,000 outside atmosphere. The latter quantity 
represents an average outdoor air rate throughout the two 
floors treated in this particular building to give some three 
changes of air per hour, or 80 c.f.m. per person for a 
maximum of 250 persons in the building at any one time. 
rhe refrigerated water cooling plant has a capacity of 188 
It cools 660 gallons of water per minute. Under 
maximum load conditions, the steam consumption is 
3,280 Ib per hour at 10 Ib/in? pressure, although when 
boosting from cold, the equipment’s consumption rises to 
6,000 Ib of steam per hour. A heating and ventilation 
ystern is installed in the basement of the building. It 
consumes 1,000 Ib of steam per hour. 


c.f.m 


tons 


PRECISION-FORGED GEARS 


{ German Development 


PROCESS has recently been d 1 in 
A for the production of precision-! ar’ 
used for automobile differentials. Bb 
or spiral teeth, hypoid gears, ellij ul 


Germany 
that can b« 
with straight 

compound 
spur and bevel gears, and gear part orating notches 
and cam profiles can all be produced 

To begin with, the gear blank is « 
machined to a predetermined volun 
course, also removes surface oxides an 
blank is heated to about 3,000 deg | 
to prevent formation, Th 
squeezed into the die cavity on a n 
forging, the work is cooled and slight pered 

Five German steels have been used ss for forged 
These gears have an which 


round stock and 
operation, of 
Che machined 

rt atmosphers 
blank is then 


After 


scale 


press 


gears impr! tructure 


results in teeth that are harder and stronger than cut teeth. 
To give the required degree of precision, the forging die is 
mechanically and chemically copied from a hardened and 
ground master gear of dimensions that have been modified 
to allow for shrinkage during forging and heat treatment 
Despite inaccuracies in the profile of the forged tooth 
because of the impossibility of making exact compensation 
for shrinkage, tooth accuracy can be held to +-0 002in. This 
is acceptable for gears operating at speeds up to 1,200 r.p.m. 

Experience has shown that precision forging is less costly 
than machining gears, providing the cost of machining the 
teeth is high in proportion to the total cost. The forging 
process is not generally economical for the production of 
less than 500 parts. On spiral gears the teeth must be 
lapped after forging. 
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CALCULATION OF 
THERMODYNAMIC CHARTS 


A New Method of Solving Equilibrium Equations Assists Evaluation of Ideal Efficiencies 


K. Weiss 


‘Tunsopveanac charts such as developed by 
Hershey, Eberhardt and Hottel are of the greatest help when 
the problem of determining the ideal efficiency of an internal 
combustion engine arises. Unfortunately, these charts are 
constructed for three mixture-strengths of octane and air 
and certain octane mixtures only. If fuels other than 
octane are used, or special air-fuel ratios are required, new 
charts have to be calculated, based on the thermal data 
available. 

A. S. Leah* has shown how to construct the necessary 
lines to find the ideal efficiency and mean effective pressure 
for an engine, following the Otto cycle using ethy! alcohol as 
fuel. To plot graphs of internal-energy and heat released 
during reaction against temperature, for the products of 
combustion, it would be necessary to solve the equilibrium 
equations in the neighbourhood of the maximum temperature 
of the cycle. This can be done by using the method of 
mathematical iteration, which is a slow method when the 
number of unknowns is greater than four, as in the case of 
total dissociation. A new tabular method will be described, 
which, in the author’s opinion, takes less time than the 
methods used so far. 


Calculation of the dissociation quantities 

To calculate the dissociation quantities at a certain 
temperature, the following dissociation equations have to 
be solved: 

{CO]* x [0,] 

[CO,]* 

[CO] « [H,0] 

(CO,]} * [H,] 

[OH]? x [H,] 

{H,O}* 

(H)* 

= 

[O}* 

[O,] 

[N]* 

[N,] 

{NO]* 

[O,](N,] ‘ 

The quantities in brackets are the partial pressures of the 
constituents, and K, to K, the equilibrium constants for an 
assumed temperature, “T”’’. 

If combustion takes place at constant volume, as shown 
in Fig. 1, the maximum pressure “p’’ for an absolute tem- 
perature ““T”’ may be found as follows: 

144 pV, = m, GT ¢ , (8) 

144 p,V, = m,, GT, if ec (9) 
therefore: 


(1) 
K, 


K, 


K; 
K, 


(7) 


¥, °° m, : ‘4 
. , ° ’ , 
Pra a T 
In the above equations “p”’ ca ist 


(10) 


1 
p” and represent the 
pressure and temperature of the products of combustion, 


TAME. Proceedings 1949 


* A. S. Leah 
Vol. 16/ 
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without regard to the true final value p, and T,, “r’’ the 
compression ratio and “‘«”’ the molecular ratio. This is 
the ratio of the number of molecules of the products of 
combustion to the number of the molecules of the mixture 
before combustion. 

If “‘m,” is replaced by the number of mols of a con- 
stituent, then “p” in equation (10), becomes the partial 
pressure of it and its value can be inserted in the various 
equilibrium equations. In calculation for petrol 
engines it is usual to make the mixture “m,,”’ one lb-mol, 
while in Diesel engines the fresh air and the residual gases 
are kept as one lb-mol. Thus “m,,”” before combustion 
will be higher, corresponding to the amount of fuel injected 
Equation (1) can, therefore, be written 


. T m,, 
Py zs 


{m,.}* 
se: [M.o2)* Ps . Ty m,, 

In equation (11) m,,, M,,9, Mo, are the number of 
Ib-mols of CO, CO, and O, in the products of combustion 


cycle 


3 
p {° Vos * 





Curve for combustion and constant volume 


Fig. | 
at the assumed temperature ““T”’, and “p,’’ the inlet pressure 
in atmospheres. Let x, y, z, 2p, 2q, 28 and t be the number 
of lb-mols of CO,, H,O, OH, H, O, N and NO in the 
products of combustion and a, b, c, and d represent the 
number of Ib-mols CO,, O, H, and N, 
were to occur, then the products of the combustion gas at 
point 3 in figure 1 will be: 

xCO, + yH,O + zOH 


x 


if no dissociation 


2pH 2qgO + 28N + tNO 


‘3 
(a—x)CO+/[ b 


Sard F ‘ 
| c y 9 f ) 
and “‘m,”’ then becomes 


( 


a+b +d Ib-mols 





The equilibrium equation (11) can now written as 


z\° y+Zz+t 
4 ) 
x /} 
i. r T, 


The product 
‘gd T l 
Pi r + 
r, m,,,/ 

is a constant as the values p,, r, T, and are 
should be called C, 

The equilibrium equations can then 
final form: 


given and 


written in their 


K (20 


nethod, one has 
in the 
ibove formulae 
, a value of 
actual value 


To solve equation (14)-(20) by the n 
to estimate firstly the number of |b-m« of CO 


products of combustion represented as 
As dissociation increases with increase of “] 
**x”’ may be selected within close limit 
Assume for the first calculation the 1 
CO, and insert this value, called ‘x 
brium equations, then they may be writ: 


er of lb-mols of 
seven equili 


y z t+ 2q 


therefore: | ¢ 
| j 
but | ¢ ( y 


y 
and 
anc ( 

4p’ 


2p 


Equation (23) can now be expressed rms of “‘z”’ 


z* Zz Zz ’ y 
BG 2 2G B G BG 


j 


fy 1 \ z/ ie 


» tf i 
o**'\ BG?” BG Ga/ B 


{1+G) , 2, als 

oe. Hh? oa 
as / BG om C\z 
Y ti ste; |) 


BG 
if G H 


‘ i Cis 

then: z’ H! G Js) 9 

H (G © 
: B / 


4 


C), 
H*" G Ji) cGH be (30 


16 
as: 4q? D F, equ. (18) .°. 2q / DF (31) 
Using the positive root value only “‘y’”’ and “‘p” can now 
be found by inserting “‘z,”’ in equations (25) and (27). 
From equation (21) “‘t’’ can then be found: 
x+y z+t+ 2q , 
b F 


9 


cGH 


and Zi». 


and t 2F 2b — x; y-—-z-—2q , 32) 
after finding the value of “‘t’’, “‘s’’ can be calculated using 


equations (19) 


Fs 20 


and then K j (34) 


In most cases, the value of “‘s’’ may be neglected, being 
too small to show any real heat losses due to dissociation of 
“N,”. Finally by inserting the values and ‘“‘s’”’ into 
equation (34) the value of “K,” may be found. If it does 
not correspond with the original value, a new value “‘x,” 
has to be selected and the calculations repeated 

Using a tabular method, one quickly approaches the 
value of ““K,” and the corresponding values x, y, z, t, 2p, 2q 
and s should satisfy the seven equilibrium equations. 
Example 

A port-controlled two-stroke Diesel engine, with blower 
uses 46°, excess air at full load. At the beginning of 
compression, the charge may consist of 85°, fresh air and 
15°., residual gases; the latter have a ratio of 70°,, combustion 
gases and 30°, air. All ratios are per weight and the air in 
the residual gases does not take part in the following com- 
bustion process. 

Neglecting the small difference in molecular weight 
between air and the exhaust gases, the combustion equations 
for this problem using “C,, H,,” as fuel can be written as: 

0-:0066C,,H,, + 0°85 Air + (0:0133CO, + 0-:0143H,O 

000940, + 0-1130N, 0-0925CO, 0:1001H,O 

0-0655 O, 0:7830 N, i : ae (35) 

The above quantities are the number of Ib-mols of CO,, 
H,O, O, and N, if no dissociation were to take place. 

To find the dissociation quantities at 5000°R, the following 
data are used: 

The compression ratio r 14:1 (this is ratio of the re- 
maining total volume after the piston has just covered the 
exhaust port to the clearance volume); the inlet temperature 
T, 700°R, which is the temperature of fresh air, mixed 
with the residual gases, the inlet pressure p, 1-155 
atmospheres, and the dissociation coefficients at 5000 deg R 
as follows 


$4990 
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Values of ““K”’ at 5000 deg R. 
, = 1995 « 10 
on Ga 
: 1-738 
, ~ 5-888 
, = 2-692 
‘ 2-089 107? 

K, = 8710 « 1073 


Equction (12) can be written as: 
xCO, + yH,O + zOH + 2pH 


10~* 
10~* 
107’ 


2qO 


(0-0925 x)CO 4 (0.0655 + 0-04625 


x , Zz 2q 


A “Jo, 


| 0-1001 (» ?) lH, (07830 


x CO, + yH,O + zOH + 2pH + 2qgO 
- 


' 01619 


p) |. (078 


« ) 
a 0-0925 


rc 
| 0-1001 (» 
a 


Therefore: 
a 0-0925 
b 0-1619 
Cc 0-100] 
d 0:7830 


x) CO 


1-955 


A 10? 


2sN tNO 


0-05005 - 


28 t ; 
2 N: 


2sN + tNO 4 
z+2q+t 

- Jo. 

‘ t - 
> N, 


36 


2s 
x0 


700 
5000 


~* «= 18278 

“1 

then “K 

can be calculated after finding the corresponding values of 

y, Z, t, and 2q only as “‘s”’ 
The accompanying table gives values of 

after selecting various values of ““X 


Assume for the first calculation a value of ‘*x,"’ 


in most cases can be neglected 
“K,” as derived 


Conclusion 

The tabular method gives a fairly quick way of finding the 
dissociation quantities, especially if a calculating machine is 
available 
temperature ““T”’ 
and E remain unchanged for each temperature value of ‘"T 


The values of a, b, c and d are constant for any 
and the remaining constants A, B, C, D 


If the dissociation values for different temperatures ‘] 
have to be calculated, it with 
increase of ““T’’ the quantity of “CO 
**x’’ has to be decreased and a new table can then be calcula 
ted. For most problems it is sufficient to stop calculations, 
if a value of “K 
much from the original figure given in the tabulation at 
the top of this page 


has to be remembered that 


increases therefore 


* has been found which does not differ 


VALUES USED IN FINDING VALUES OF K; 
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118 10-* 
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2nd Trial 3rd Trial Final Trial 


0-0875 0-0876 0: 08758 
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114-555 117-026 116519 
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The correct value of K 


at 5000 deg R taken from Table \ is 8710 


LOP 





Simplified 


Body Building 


Specially Developed 
Light-alloy Sections for 


Commercial Vehicles 


A NEW series of light-alloy extrud 
available for building bodies for commer 
They form the basis for a very useful rang 
flat-platform and drop side bodies can 
economically and without the need for skh 
sections are produced by Northern Al 
Ltd. for BE. J. Holmes Ltd., 113-115 Nor 
Essex, and are obtainable from either of | 
They comprise two floor planks, two cr 
raves, floor-holding clips and a drop sid 
In sum, they present a significant advan 
techniques, particularly as regards eco! 
assembly. 

The floor sections, which may b 
designed for fixing cither by bolts pa 
flange of the cross-bearer, or by mean 
holding chip sections. These clips can 
after the floor planks have been laid; 
the cross-bearer sections. Each clip 
two adjacent floor planks to make an 
effective joint, The upper part of th 
of a standard hexagon bolt and prevent 
tonguec-and-groove arrangement | 
planks; this helps to exclude dust and n 
compound is used, a complete seal can 

There are two types of cross-bearer 
mediate positions are of lipped chan: 
additional flange that makes them aln 
channel and an angle placed back-to-bach 
a ‘J’ section, The reason for the add 
the main channel portion is light a: 
allows the section to be drilled for f 
retain sufficient strength. A _ furth 
shape is that it allows two floor-holding 
each joint, and a much more rigid conn 
The section for front and rear bearer 
a lipped channel, but incorporates a floor 
a shroud plate as well, This design | 
in assembly labour. When used at 
it also adds considerable stiffening to th 


410 


tions is now 
road vehicles 
f kits from which 
built quickly, 
1 labour The 
um Company 
Street, Romford 
organisations 
irers, two side, 
framing member. 
1 body building 
and ease of 
r ribbed, are 
through the top 
pecial floor- 
ipped into place 
ate on lips on 
the edges of 
mely quick and 
| take the head 
from turning. A 
orated in the 
if If jointing 

: 1¢ 
hose for inter- 
with an 
juivalent to a 


tion, 


to give in effect 
ial flange is that 
the extra flange 
fixing and still 
antage of this 
to be used at 

to be obtained 
nilarly based on 
ipping angle and 
a great saving 

t of the vehicle, 
und headboard. 


The two rave sections and the framing member are con- 
ventional, They are designed to give a neat appearance 
with the minimum of effort. For example, shallow grooves 
are provided to give drill-point location wherever it is 
necessary to fit bolts or rivets. The accompanying illustra- 
tion shows a short length of lorry body made up from the 
extruded sections produced by Northern Aluminium 
Company Ltd. At the top left the illustration shows a short 
length of the ‘J’ section cross-bearer, with a floor plank and 
floor-holding clip; the top right shows the plank profile and 
its method of attachment; and the bottom right shows the 
combined end cross-bearer, floor capping angle and shroud 
plate. All the parts needed to build complete bodies can 
be ordered cut to length, and a minimum of equipment is 
needed for their assembly 





Special Numbers 


bbe Show Review number of the Automobile Engineer 
will be published on Wednesday, November 28th. It 
will constitute a critical review of the more interesting 
exhibits and will have numerous illustrations of special 
features and design characteristics. This special issue can 
be obtained by order from newsagents throughout the 
United Kingdom, price 3s. 6d. met. Readers are reminded 
that it is necessary to make arrangements with a newsagent 
to ensure that a copy is secured. 

Our associated journal The Autocar will publish three 
special issues in connection with the Show. The first will 
be a Show Guide. It will be published on October 12th at 
the usual price, 1/-. On October 19th the Show Report 
will be published, price 2/-. This issue will contain des- 
criptions of new cars, components, caravans and accessories. 
The Show Review will be published on October 26th at the 
usual price, 1/-. It will include a full technical survey of 
design trends and a final appraisal of the principal exhibits. 
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PETROL 


INJECTION 


A New System Developed by American Bosch 


Mucus experimental work on petrol injection systems 
to replace the carburettor is being carried out in Britain 
and the U.S.A. For years designers in many countries 
have adapted diesel fuel equipment for petrol engines, and, 
although good results have been obtained, the high cost of 
the equipment has prevented its widespread use. Now the 
American Bosch Division of the American Bosch Arma 
Corporation, Springfield, Massachusetts, has recently re- 
leased details of a new fuel system in which fuel is injected 
directly into the engine either at a point in the manifold just 
above each intake valve or directly into each cylinder itself. 

Fuel injection is not a new field for American Bosch. The 
company carried out considerable research work on the 
subject before the second world war and during the war 
helped to develop and produce fuel injection systems for 
B29 bomber engines. In the post-war period, the company 
has undertaken a rapidly expanding programme to develop 
a high-performance system sufficiently inexpensive for auto- 
mobiles and lorries. The Petroleum Chemicals Division 
of E.I, Du Pont De Nemours & Company has been testing 
the new system on a special test car for over a year and 
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reports similar advantages to those claimed by American 
Bosch. 

The latter company realized that the cost of the system 
had to be drastically reduced if it were ever to gain popularity 
in the automobile field. The new system consists of an 
exceptionally small and simplified fuel metering and injection 
pump, a mixture of fuel-air-ratio control, an electrically 
driven fuel supply pump, injection discharge lines and 
nozzles, and a fuel filter 

A diagrammatic view of the system is shown in Fig. | 
The motor-driven supply pump supplies fuel through the 
filter to the injection pump and maintains fuel pressures at 
well over the service vapour pressure of petrol. The filter 
traps any harmful particles in the fuel down to 2 microns 
in size; it has a service life of approximately 30,000 miles 
of normal car operation, 

According to the company, the system has many potential 
advantages. More accurate fuel distribution to each engine 
cylinder results in improved economy, and this also means 
there is much less dilution to the engine oil with consequently 
less wear. Furthermore, with certain controls incorporated 


Diagram of the American Bosch petrol injection system 


MIXTURE CONTROL 
THROTTLE BODY FOOT THROTTLE 


NOZZLE 


} 
ILE SPEED 
ADJUSTING SCREW 


INJECTION LUNE ENGINE 


oR, A INTAKE VALVE 
\ PRESSURE LINE 
\ > 





INJECTION PUMP 
CONTROL 








OVERFLOW 
RETURN LINE 














INJECTION PUMP 











reciprocated and rotated by the engine’s drive mechanism 
at one half engine speed. A fuel metering sleeve (C) fitted 
to the plunger is adjusted by an eccentic shaft (D) linked to 
the pump control. 

In operation, supply fuel enters the sump (E) and during 
the suction stroke fills the internal volume of the plunger 
through radial ports (F) in the plunger and sleeve. As the 
plunger turns, the fill ports are covered at the end of the 
suction stroke and distributing port (G) registers with one 
of the outlets (H). At the start of the pumping stroke, fuel 
trapped in the internal volume of the plunger is forced out 
through spill ports (K) to the sump for that part of the stroke 
determined by the position of the metering sleeve. As the 
plunger lifts further, the spill ports are covered by the sleeve 
and fuel is then forced through delivery valve (J) and out 
through a distributing slot (G) to a nozzle line. Injection 
continues until the end of the stroke and the cycle is repeated 
for an adjacent outlet. 


Injection pump control 
The control unit (Fig. 3), which is mounted directly on 
the pump, receives control pressure from the mixture control] 


Fig. 2. Sectional view of injectior 


in the American Bosch system, an idling or decelerating 
engine runs with a much less rich mixtur 

With this new system, it is claimed that the available peak 
horse-power of a standard engine is increased approximately 
10 per cent r increase occurs 
in the torque at lower speeds. The engine speed at which 
peak torque is developed is lowered aby 00 r.p.m. and 
the torque curve flattens. Acceleration i roved because 
of more instant response to fast or slow tl tie movements 
Because it is a pressurized system, less expensive high vapour 
pressure fuels may be used, yet there is greater freedom from 
icing and vapour lock, One advantage that will appeal to 
automobile designers is that with this new system the head 
room required in the engine compartme: in be reduced 
by 4 to 6 in or more, which will allow for ver bonnet lines 
and other changes in body styling 

It should be emphasized that all petro! injection develop- 
ment work at present has been done with standard auto- 
mobile engines. American Bosch has not as yet had 
available for testing an engine specifically designed to take 
the greatest advantage of its new systen It is expected 
that with such a specifically designed engine, at least 25 per 
cent more output horsepower can be obtained plus a marked 
improvement in economy of operation 








Injection pump 
The sectional view (Fig. 2) of the injection pump proper 


va . . OCP <C% , » , 
shows (A) the single unit face-cam and plunger which is Fig. 3. Sectional view of injection pump control 


Fig. 4. Sectional view of mixture " through a tube (K) and translates it through a link (C) and 
lever (D) into an angular movement at the metering shaft 
ATMOSPHERIC PRESSURE of the injection pump. At high control pressure correspond- 
ing to low manifold vacuum (wide open throttle) the piston 
(A) is moved down in the cylinder (B) toward maximum fuel 
position by an outer spring (E). As the engine speed 
increases, the control pressure is reduced and the piston is 
forced upward against the spring (E) at a constant rate until 
the free inner spring (H) reaches its seat, at which time the 
latter spring adds its effect to spring (E) and the rate of 
piston travel is reduced. The quantity of fuel injected per 
stroke is thus a function of the control pressure applied to 
the piston. 

During deceleration, full or partial cut-off of fuel flow to 
eliminate unburned exhaust gases can be automatically 
effected by several methods. One method employs an 

K auxiliary piston carried within control piston (A) and biased 
> by a low-rate spring. During normal operation from idle to 
erate he yon deng vonP full throttle, this auxiliary piston moves with piston (A) as 


MANIFOLD CONTRO! . 
VACUUM a unit. However, when deceleration occurs, the piston 
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Fig. 5. Sectional view of spray nozzle 


moves upward within piston (A) and the fuel pump metering 
lever is moved to the fuel cut-off position. 


Mixture control 

The mixture control in its basic and simplest form is 
merely a manifold pressure control and throttle-body with 
a chamber feeding a modified manifold pressure to the 
injection pump control during cold starting and idling. In 
the sectional view (Fig. 4) of the mixture control, the 
throttle plates mounted on shaft (B) are not shown in order 
to portray more clearly the other parts of the unit. The 
throttle plates are of conventional design with an idling 
port just above the closed throttle position and connected 
to passage (M) which enters the control chamber (O) 
formed in the throttle-body casting. This chamber con- 
nects at (S) with the injection pump control. 

Idle air flow is adjusted in the usual manner by a screw (E). 
The idle mixture is adjusted by screw (K) which at idle 
receives inlet air pressure through idle slot (M) and modifies 
the control chamber pressure. Above the idle setting, the 
throttle plate edge rises above the idle port; the idle port 
becomes subject to manifold pressure and screw (K) has no 
effect on the engine mixture. 


Since a cold engine requires excess fuel during the warming 
up period, the control pressure must be raised to increase 
pump delivery. This is accomplished by adjusting a 
valve (F) which operates within a passage between upper 
(atmospheric) and lower (intake manifold) pressures. This 
valve, connected through pin (H) and eccentric shaft (C) to 
a lever which also carries a fast-idle cam (D) is actuated by 
a modulating valve actuator controlled by exhaust heat 
During normal engine operation the valve (F) is seated at 
position (P). During cold engine operation, valve (F) 
the position shown (between V and T) which modifies 
manifold pressure to pump control and the injection pump 
delivers additional warm-up fuel to the engine until the 
valve (F) reached position (P 

To ensure good cold-starting, a fuel flow considerably 
greater than the quantity required for full-load running is 
needed. This is accomplished by utilizing the supply fuel 
available at a pressure of 20-30 psi as a primer. A spring- 
loaded priming valve (J) is mounted adjacent to warm-up 
valve (F) and is held normally closed on its seat against fuel 
supply pressure by a spring. An extension on the valve 
(J) engages in a slot in the valve (F) so that in the cold 
position a slight additional movement of the shaft (C) allows 
the valve (F) to engage the priming valve (J) and open it 
Fuel then is discharged into the control chamber and enters 
the intake manifold through passage (T The additional 
movement of the shaft (C) necessary to actuate the primer 
valve (J) may be furnished conveniently by a small solenoid 
acting through the heat-responsive element and energized 
by the electric starter circuit. By making the primer 
solenoid act through the heat-responsive element, priming 
is prevented when restarting the hot engine 

The spray nozzle (Fig. 5) used is a simple outwardly 
opening poppet type and consists of a valve assembly (B) 
fitted into a holder (A) which is available in several lengths 
to suit various engine and manifold requirements 
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WEAR TESTS FOR CYLINDER LINER MATERIALS 


N A.T.Z. for April 1956, P. A. Heller and W. Glaser 

describe a method whereby test material and reference 
material are investigated simultaneously in the same two- 
cylinder diesel engine, one cylinder being made of the test 
material and the other of the reference material. Many of 
the differences which otherwise arise in the abrasion loading 
of the two materials are thereby excluded. High circulating 
speed of the coolant and equal fuel admission produce the 
same thermal loading, and the number of loading cycles and 
total sliding distance of pistons and rings can be kept 
absolutely constant in this manner, the difficulties usually 
encountered in controlling the numerous variables in normal 
road or laboratory tests of cylinder liner wear are avoided 

The test unit was a two-cylinder, water-cooled, Deutz 
diesel engine of 2:2 litre capacity, having an output of 
25 h.p. at 1,550 r.p.m., and fitted with wet cylinder liners 
relatively simple to change. Commercial-quality piston 
rings of average hardness of 248-262 Brinell were carefully 
chosen to be closely similar in size, clearance, and tangential 
stress. Heat load, coolant temperature, oil-sump tempera- 
ture, output, r.p.m. and fuel consumption were carefully 
checked. The same fuel and oil were used throughout, 
fresh oil being put in before each test. In long (100 hr) 
tests, coolant-outlet temperature was maintained at 60-61 
deg C. Prolonged tests may give quite different results 
from those obtained in frequently interrupted test runs, and 
some materials were therefore tested both in runs of 100 hr 
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and in intermittent running. ‘Testing conditions are tabu 
lated for both types of test 

Wear measurements were carefully carried out by means 
of inside calipers accurate to 0-001 mm. Cylinder dia 
meters were measured in four different directions relative 
to the crankshaft axis and at nine different levels, the average 
of the four diameter measurements being taken to eliminate 
cylinder distortion effects, and a special device ensuring that 
measurements were made always at the same places. After 
the completion of 100-hr tests, residual internal stresses 
were very slow to cancel each other out, and final wear 
figures were obtained by complete measurements on both 
cylinders daily until there was no further variation from day 
to day. From these final figures, and the specific weight of 
the cylinder material, total wear was calculated on a weight 
basis, as is explained by an example 

Eight different, centrifugally-cast, 
cylinder materials were tested, and the results are discussed 
with reference to basic structure and graphite structure. It 
is found that wear decreases with increasing hardness, and 
this relationship is largely independent of basic structure and 
graphite structure. Austenitic materials with high corrosion 
resistance are an exception to this rule. A caution is given 
against attempts to apply the finding indiscriminately; 
experience with engines indicates, for example, that, with 
heat-treated or flame-hardened liners, the relationship 
between wear and hardness does not exist 


non-heat-treated 





MACHINING TITANIUM 


Notes on the Techniques to be Employed 


A rnoucn titanium is not of immediate practical 
interest to the automobile engineer, there are automobile 
applications for which its properties are probably better 
than those of the materials now being used. It is, however, 
a very costly metal and its adoption for automobile purposes 
will be delayed until the price is greatly reduced, The 
production of metallic titanium in thir intry has been 
pioneered by Imperial Chemical Industries Limited, and 
the information contained in these not based upon 
work carried out by ICI 


Machining 

Cutting speeds in general should be low and feeds should 
be as coarse as possible, depending of irse upon the 
strength and rigidity of the tool and the standard of surface 
finish that is required. Light finishing particularly if 
less than 00-02in deep, should be avoided, since the rate of 
tool wear can be excessive under such conditions. Feeds, 
particularly in turning, should be coarse by normal standards, 
and feeds of less than 0-010in per revolution are undesirable. 
On large diameter material coarse feeds in excess of 00-60in 
per revolution have been employed su fully with high- 
speed steel tools, Heavy feeds have, in fact, many advan- 
tages, particularly in machining rough cast or forged material, 
because the material being removed is sheared in front of 
the cutting edge and the rate of tool wear is significantly 
reduced, 

High-speed steel, cast alloy or tungst carbide 
may be used. The “super” grades of high-speed steel 
give goods results in turning work r 6in diameter, 
particularly when the surface is rough or the cut inter- 
mittent. In general, the use of tungst arbide tools is 
confined to smaller diameter work on which lighter, more 
continuous cuts are made, but it may | necessary to use 
them on larger diameter work in the harder alloys. Frequent 
regrinding is essential for carbide tool 

Successful results have been obtained with very different 
tool shapes. Plan shape is relatively unimportant. For 
tungsten carbide tools, the top rake should be from 6 deg 
positive to 7 deg negative, depending upon the severity of 
the operation, Experience has shown that cast alloy tools 
operate best with 5 deg positive rake and high-speed steel 
tools with up to 15 deg positive rake. In 
angle of approximately 7 deg is suggest 

The chief problem in milling arises from chips welding 
on to each tooth and being carried round with the cutter. 
This can cause cutter chipping and breakage. To minimise 
this trouble, it is advisable to employ climb milling whenever 
possible. This, of course, demands a lute rigidity of 
work and tool to avoid chatter, but the chip is attached to 
the cutter tooth by only a thin sliver and is easily broken off. 

Titanium may be drilled with high-speed drills. A short 
drill should be used and the holes should be as shallow as 
possible. For sizes below 4in diameter, the best results 
are obtained with a 140 deg point, but on larger sizes either 
a 90 deg point or a double-angle point will give better results 
In drilling holes of depth exceeding | diameters it is 
advisable to retract the drill at intervals and clear the swarf. 
A continuous feed of about 0:002-0-005in per revolution 
for small diameter holes and of 0-005-0-009in for larger 
holes should be maintained. Flood lubrication with a 
heavily chlorinated cutting oil assist reducing frictional 
troubles. 

Originally, grinding presented lifficulties, but 
satisfactory techniques have now been evolved. A reduction 


tools 


all cases a relief 
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in wheel speed to one-half or one-third of the conventional 
speed, in conjunction with the use of a suitable coolant, 
will usually result in an acceptable grinding ratio. Water- 
base soluble oils can be used but result in short wheel life. 
Some chlorinated or sulphurized grinding oils have proved 
satisfactory, while vapour-phase rust inhibitors of the 
nitrite-amine type give equally good results. 

Vitrified bond A60M wheels have been used at a speed 
of 1,500 surface feet per minute, and grinding ratios of 10 
or more have been obtained while removing as much as 
0-O8in*® of metal per minute. Abrasive cut-off can be a 
simple method of parting small diameter rod and bar, 
provided the work is flooded with coolant, the wheel speed 
is restricted to a surface speed of 3,000-4,000ft per minute, 
and the work is rotated to reduce the arc of contact with 
the wheel. There may however, be practical difficulties in 
changing machines to low-speed grinding. At conventional 
speeds wheel wear will inevitably be greater and the surface 
finish poorer. 


Hot working 

Titanium and its alloys can be readily hot worked at 
temperatures generally somewhat lower than those used for 
They differ from steel however, in that they should be 
held at high temperatures for only a short time, in order to 
minimise surface contamination. At temperatures of 
700 deg C and less the rate of contamination is relatively 
low, but it increases rapidly with increase in temperature. 

All forging furnace atmospheres contain free or combined 
oxygen, and some absorption of this element inevitably 
occurs. In addition to causing visible scaling, some diffusion 
of oxygen takes place and there is a consequent hardening 
of a relatively shallow underlying layer. Subsequent 
operations such as machining will remove this surface 
layer, and the final product will be of a similar hardness to 
the original forging stock. Contamination by hydrogen is 
more serious, since hydrogen has a more rapid diffusion 
rate than oxygen and generally penetrates across the full 
section of the work. When this occurs the material can be 
recovered only by prolonged vacuum annealing. Hydrogen 
is absorbed from both reducing and oxidizing gas and oil 
fired furnaces, but at a tolerably slow rate under strongly 
oxidizing conditions. 

Pre-heating time must be kept as short as possible con- 
sistent with uniform heating. At the same time, maintaining 
the material at high temperatures must be avoided. This, 
of course, entails careful planning of operations and it is 
preferable to have forging equipment waiting for work 
than to permit soaking at elevated temperatures. The order 
of preference for pre-heating atmospheres is: dried air 
(electric heating), undried air (electric heating), oxidizing 
oil or gas-fired furnaces, reducing oil or gas-fired furnaces. 
It is essential to avoid direct flame impingement. 

Techniques employed for press and hammer forging of 
titanium are essentially the same as those for low-alloy 
steels. As it is highly desirable that the number of reheats 
necessary should be as few as possible, in order to reduce 
contamination during the forging operations, good handling 
methods and plant layout are essential. Repeated light 
blows or attempts to continue forging at lower temperature 
should be avoided, since they may promote internal cracking. 
Trimming should be carried out hot and because each 
operation must be performed with the least possible pre- 
heating, the furnace, drop hammer, and trimming press 
should be stationed as close together as possible. 


steels 
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CURRENT PATENTS 


A REVIEW OF 


Wheel suspension and springing 

This transverse springing arrangement 
aims to provide a simple construction 
having few component parts. Pairs of 
single-plate springs are used and guiding 
levers or links articulated to the vehicle 
framing are not required. Upper and 
lower plate springs A, of rhomboidal 
shape, are secured by clamp plates and two 
common through bolts to the tubular 
chassis ““backbone’”’ member B. In the 
example shown having a_horizontally- 
opposed engine disposed between the 
springs, the end of the chassis member is 
bifurcated and the springs are individually 
attached. 

The springs are free from slots, punch- 
ings or perforations except for the attach- 
ment holes in lugs outside the clamping 
area and at the extremities. Front wheel 
carriers C are of the ball-end type, seating 
in sockets D mounted in the spring ends 
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No. 746729 


Rear wheel carriers E make connection by 
rolled spring eyes and pivot pins. Pre- 
ferably the front springs are arranged as 
a parallelogram, as at F, while the rear 
springs are disposed so as to diverge out- 
wardly from a horizontal plane of sym- 
metry containing the wheel axes, as at G 
This latter arrangement determines wheel 
movement in the manner of a swinging 
axle. Patent No. 746729. Daimler-Benz 
A. G. (Germany). 


Pontoon type body construction 


Essential features of this invention are 
that the transverse walls partitioning the 
passenger space from the two end portions 
of the body are spherically curved and that 
the said walls, extending from the floor 
plate to the wasitline, are inclined towards 
their respective neighbouring ends of the 
vehicle. This construction is claimed to 
provide great stiffness and stability in the 
structure and to be completely effective 
in the suppression of rumbling noises. 

Two vehicles are shown schematically. 
In the first passenger space A, front end B, 
and rear end C are partitioned by trans- 
verse walls D and E. Each wall is 
spherically curved, with its concavity facing 
the passenger space, and is inclined from 
the floor towards its respective end of the 
vehicle. The second example is of an 
advantageous construction in which the 
fioor plate F is also spherically curved and 
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RECENT AUTOMOBILE 


No. 746584 


positioned with its concavity facing the 
passenger space. It shows a rear-mounted 
engine at G. If desired one or both of 
the walls D and E may, without departing 
from the invention, be arranged with the 
convexity facing the passenger space 
Patent No. 746584. Daimler-Benz A.G 


Germany). 


Anti-rattle device for sliding gears 


Transmission gears slidable on splined 
shafts must necessarily be provided with 
reasonable tolerances and consequently are 
liable to oscillate and rattle when running 
idly under no-load conditions. ‘To obviate 
such tendencies a resilient metal ring is 
arranged to grip simultaneously both gear 
and shaft. In the example shown the 
main components are arranged for driving 
engagement on alternate splines but this 
is not an essential feature of the invention 

An internal circumferential groove A is 
cut in the mid-portion of the gear hub 
In this groove is an oil-resistant rubber 


No. 746228 
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ring B against which is disposed a metal 
ring ¢ Internally this ring has a plurality 
of lugs D and terminal lugs E which on 
assembly are engaged in the shaft splines 
The outline of the ring in its unstressed 
condition is indicated in broken line lo 
grip the gear, the ring has a wavy configura 
tion, as at F, giving an overall width, when 
unstressed, slightly greater than the width 
of the groove 

No modification of the normal splines 
of either shaft or gear is necessary and if 
the gear is removed the resilient ring will be 
retained ready for subsequent reassembly 
Patent No. 746228 General Motors 
Corporation (U.S.A 


Suspension of differential casing 


If the differential casing of a De Dion 
type driving axle is mounted directly on 
the vehicle chassis or combined chassis and 


é 
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body structure, vibrations and road shocks 
may be transmitted to the body and con 
stitute a noise and discomfort 
rhe use of resiliently mounted suspension 
bolts will attenuate but not overcome this 
drawback. As a solution it is arranged to 
resiliently suspend the casing from two 
resilient cross members which are also 
resiliently mounted on the chassis of 
chassis and body structure 

The casing is provided with two fixing 
lugs A at the front and two lugs B at the 
rear. These lugs are not positioned 
horizontally but lie in a plane passing 
through the centre of the universal joint 
between the propeller shaft and the 
differential gear. At the forward end, lugs 
A are bolted to a spring blade cross member 
C, the ends of which are supported in 
pads D of resilient material fitted with 
metal caps to receive fixing bolts clamping 
it to top-hat section ribs E on the body 
structure. Stops F of a medium-hard 
plastics material are provided above the 
casing attachment bolts to dampen and 
limit rebound 

At the rear, lugs B are resiliently attached 
to spring blade G which is resiliently 
mounted on a pressed cross member H 
bolted, riveted, or welded to ribs J on the 
body 

The 
front 
743617 
Renault 


source of 


arrangement is also applicable to 
wheel drive unit Patent No 

Regie Nationale Di l 
France 


ines 





Booster heating system 


The characteristic feature of this vehick 
heating system is that the auxiliary booster 
system, utilizing heat transferred from th« 
exhaust gases, is under the control of 
thermostatic valve which permits the liquid 
to be returned to the main system only 
after it has attained a predetermined 
temperature. In the diagram, the mair 
heating circuit includes one or mor 
heaters A with a flow pipe B, leading fron 
the engine cooling system return pipe, and 
a return pipe C to the flow pipe of the 
cooling system 

Tank D of the booster system is con 
nected by pipe E to the cooling systen 
return pipe and by pipe F to one end of 
cylindrical jacket G surrounding the engine 
exhaust pipe. From the other end of the 
jacket a pipe H leads to the thermostat: 
valve J where the fluid is directed either u 
the main flow pipe B or to the tank D 
Pump K circulates fluid from tank D 


No. 747024 


through jacket G and returns it to the tank 
until the temperature of the fluid leaving 
the jacket reaches a predetermined valuc 
a non-return valve in pipe E prevents flow 
back to the cooling system. When the 
required temperature has been attained 
valve J diverts the fluid to the main circuit 
flow pipe B. A second non-return valv: 
prevents its passage back to the cooling 
system 

Tank D is provided to ensure a 
adequate supply of heated fluid is availabl: 
from the booster system. Any fluctuation 
in the temperature of the fluid entering th 
booster system are absorbed and t! 
temperature of the fluid entering th 
jacket G remains fairly even 

As an alternative to feeding the booster 
system from the cooling system retur! 
pipe, the intake may be from either t! 
upper part of the engine cooling jacket or 
from the flow pipe B of the main heating 
circuit, as shown in broken line, Pate 


No, 747024. Clayton Dewandre Co. Ltd 


Fuel injector 


Numerous advantages are claimed 
this injector in which the nozzle is lift 
off a stationary needle valve instead of 
usual construction in which the need! 


lifted off the nozzle 


valve opens when fuel pressure overcoms 
the sum of the spring pressure and tl 
compression pressure of the engine 
higher fuel pressure is necessary to hold 
open when combustion has commenc 
This is desirable in a diesel engine wher: 
smooth combustion is obtained wit! 
initial injection at low-pressure follow: 
by higher pressure for the later portior 
the injection 


416 


Combustion pressure 
assists in closing the valve and consequent! 
the spring loading may be reduced The 
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No. 746785 


ere is no leakage of fuel past the needle 
and consequently no drain hole in 
body and no drain pipe are required 
nozzle is self-aligning on the needle 
The possibility of a secondary 
tion due to spring oscillation and 
bustion pressure is eliminated 
he needle valve A is entered with a 
push fit in the valve body B and 
ped against a shoulder by the fuel 
oupling ¢ Nozzle D is slideable 
he major diameter of the needle valve, 
ting from body B, with adequate 
rance to permit the nozzle seat to 
with the conical face of the needle 
its inner end the nozzle has a portion 
larger diameter which provides a 
uldered abutment for the spring E, 
h is retained by sleeve F screwed on 
alve body 
Both the end of the nozzle and the valve 
ly are recessed to accommodate a 
ient sealing ring G. ‘The needle valve 
lieved in way of this ring and radial 
communicate with the bore. Thus 
inner surface of the ring is under fuel 
ure at each injection impulse to 
form the ring by compressing it against 
nfining surfaces and any leakage of 
is obviated. Patent No. 746785 
Motor Umts Ltd 


Hydraulic brake master cylinder 


his master cylinder is intended for 
inting relatively high on the dash panel 

the engine compartment and for direct 
eration by a depending pedal in the 
enger compartment In that position 

protected, accessible, and readily 


ose 


eae 
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visible when the bonnet lid is raised. The 
fluid reservoir is arranged in unit with the 
master cylinder, being formed in part by 
an integral cylindrical socket A and part 
by a cylinder B of a transparent or trans- 
lucent plastics material. Cylinder B is 
screwed into the socket, making a fluid- 
tight joint by means of a resilient sealing 
ring C, and 1s closed by a suitably vented 
screwed cap D. 

Since cylinder B is semi-transparent and 
is easily visible the amount of fluid in the 
reservoir can be ascertained by a glance 
The metal socket portion of the reservoir 
provides a safety feature as it will retain 
a certain amount of fluid in the event of 
the rupture of, or leakage from, cylinder B 
Furthermore, the upper edge of the socket 
serves as a reference point, indicating the 
safe level of fluid in the reservoir. Patent 
No. 746357. Ford Motor Co. Ltd. 
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Tandem driving axles 


In worm-driven axles, gearing appro- 
priate for the transmission of the torques 
involved can be designed and the forward 
worm can be hollow to permit the incor- 
poration of a third differential. Such an 
arrangement is not practicable should 
spiral bevel gearing be desired, as any 
rearward extension of the forward pinion 
shaft would intersect the axis of the for- 
ward axle. This objection does not arise 
with a hypoid bevel drive but in order to 
obtain the requisite reduction ratio the 
nose of the hypoid pinion would be too 
small to transmit the necessary torque 
and too small to accommodate the shaft 
of the third differential. 

As shown in the illustration, the difficuty 
is overcome by the use of hub gearing A 
giving, in the example quoted, a reduction 
of 3.66: 1. Hypoid bevel gearing B in 
the two axle drives has a ratio of 2.27 : 1, 
giving an overall reduction of 8,33: 1. 
The drive to the bogie is through a third 
differential C, one shaft D of which 
passes through the hollow pinion E and is 
connected by cardan shaft F to the rear 
axle Patent No. 743027. Kirkstall Forge 
Engineering Ltd 
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Our technical service is freely 
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THE HOFFMANN MANUFACTURING CO LTD CHELMSFORD ESSEX 


Automobile Engineer, October 1956 








a 


oo 
4 ar 


as Yegy 


ALUMINIUM BRONZE CO.LTD. 
Wallows Lane Walsall Staffs. fae, 





HOLDING POWER EXCEEDS 


CROID 65 More than 1,000 factories have done away with bolts, 


MACHINE FIXING GLUE eo ey grouting, damaged floors; made layout changes a matter 


C 0 0 p F a S 4 al of hours; practically eliminated machine vibration, 
How? By adopting the Croid-Cooper method of machine 


EELT re installation where machines are stuck down on a felt 
— = —b ———— eee 


base with a holding power of 50 Ibs. to the square inch. 


COOPER & CO., (B’HAM) LTD., BRYNMAWR, Breconshire. 


Telephone: Brynmawr 312. 
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RCHDAL: 


HIGH SPEED, LIGHT TYPE, CENTRALISED CONTROL RADIALS 


ARCHDALE No.1. One of the most popular machines in the ARCHDALE 
range. 3’ 6" or 5’ 0" spindle radius. Capacity: 14” dia, in M.S. 15 speeds: 40-2000 
R.P.M. 4 feeds: 30-180 R.P.I. Write for full details. 


/ JAMES ARCHDALE 4 CO. LTD., BIRMINGHAM 16 - Sole Agents; ALFRED HERBERT LTO 


COVENTRY: ENG 
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GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 





o. EZ We also manufacture Rotary Cam and 


Profile Milling Machines, Short Thread 
Milling Machines, Multiple Drilling 


F y G | N E F R | N G CO LTD Heads and Machines, Tapping Machines, 
. ‘ End Facing and Centring Machines, 
Special Machine Tools for High 


COVENTRY PHONE COVENTRY 8864) Production 





Nickel plated spring steel clips 
from ¢” to 14” (1}” size—17/6 
gross net), tool clips in the same 
material and sizes, phosphor 
bronze clips from 9mm to 22mm 
—say when! There are lots of 
variations on the same theme and 


make it. Better get in touch with 


| 
‘Y if it isn’t in stock we can soon 


a » 44 Wy Lewis of Redditch today. 


THE LEWIS SPRING CO. LTD LEAVE /T 1g 
RESILIENT WORKS, REDDITCH. CUI S 
Phone Redditch 720/1/2 OK BREQO/TCH 


SPRINGS. SPRING CLiPS 
PRESSWORK, WIRE FORMS 
FFICE: 122, High Holborn, W.C.1, VOLUTE SPRINGS 








e Holborn 7479 & 7470 ' ys 
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DONCASTERS © 
# 1778 DD 














DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 


FORGINGS « DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 





Yi cool ua... 


»»» MARSTON RADIATOR 


>) 


j 
j 
\ _ 


And that means just cool enough to get 
the finest performance from your engine. 
For Marston radiators strike the perfect 

balance between maximum cooling 
and optimum running temperatures. 
That’s why they are fitted as 


e 
= standard on Britain’s finest cars. 
t : 2) i What better recommendation 
mS for the quality and reliability 
A — eal of these famous products ? 


MARSTON EXCELSIOR LIMITED 
WOLVERHAMPTON & LEEDS 


(A subsidiary company of Imperial Chemical Industries Ltd.) 
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~| Mechanical press tool designers naturally 
| prefer— 

steel petrol tank pressings ’ * 

Photograph by courtesy of | iy -‘du-lignum& Jabroe 

vere 2 | LAMINATED COMPRESSED WOOD 


@ One-fifth the weight of steel. 
e@ Low cost. @ Speedy manufacture. 
@ Supplied as finished tools or as board. 


Illustration shows Hy-du- 
lignum Raising Tool for mild 














Please write for illustrated brochure SL/8 to: 


HYDULIGNUM-JABROC (TOOLS) LTD. 
Associated with Hordern-Richmond Ltd. 


Designers and manufacturers of jigs and tools in 
Hy-du-lignum * Jabroc * Steel * Hyroc (paper 
based laminate) * Glass Fibre. 
Head Office; Hy-du-lignum Works, Haddenham Bucks. Te/.: Aylesbury 1100-1102. Grams. : Winstix, Aylesbury 
Northern Office : 89 Oxford Street, Manchester, 1. Tel.: Central 9364/5/6 
Jig and Tool Works: Mill Lane, Waddon, Croydon. Tel.: Croydon 2201 
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argument 
oft 
repeated 


That the tapping screw, as 
against the conventional 
machine screw, demonstrably 
saves time, lowers cost, and 
makes a stronger job. By 
eliminating all thread-cutting 
processes up to final assembly, 
and by making assembly itself 
a less-skilled operation, it more 
than offsets steadily-rising 
labour costs. 

And, wherever speed is a major 
factor, the tapping screw with 
cross-recessed head permits 
the use of power-drivers with- 
out risk of damage to 
operator or work 

The tapping screw makes a 
stronger, swifter, cheaper, 
easier, safer and better-looking 
product—in any material. 








LINREAD LTD - COX ST + BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS + HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS + SEMS + RIVNUTS + CUSTOM DESIGNED COLD FORGED FASTENERS + ALEX SCREWPLUGS. 
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TILGHMANS 





AIR COMPRESSORS 


It has been more or less accepted by industry for many years, that 
as compressor cylinders require lubrication, it is inevitable that oil 
should be passed with the compressed air and whilst much attention 
has been directed to trapping the « n the delivery line this has 
never proved completely satisfactory 


Tilghman’s Limited have recently developed a new range of compres- 
sors to meet the ever-increasing demand for compressed air 
completely free from oil contamination. These machines, which are 
built in capacities from 50-2000 c.f. clude both single and two 
stage designs 
The illustration shows u irbon Ring oil-free air compressor 
symbol ODA2 Th e will deliver 200 cf. of free 
air per minute to 30 f running at 690 r.p.m 


Send for Leaflet T.31 


AIR COMPRESSOR DIVISION 


ber of the Staveley Group of Companies) 


BROADHEATH ° ALTRINCHAM . CHESHIRE 
NDON OFFICE 1, Chester Street, $.W.1 
AGENTS 
Midlands: #1. FR & Sons Led., Commercial Screet, BIRMINGHAM, 1 
Scotiand.§ Balbardi« 110 Hanover Se., EDINBURGH. 227 Bath Sc... GLASGOW, C.2 
Northern ireland: VV ewart, 16 Sussex Place, BELFAST 





Get yourself an inside view 





SHOW NUMBERS 


Oct.12. SHOW GUIDE :- 1s. 


The Aurocar’s superb Show Numbers offer ; 
Your Guide round the Show. Stand plans essential Show 


you the world’s finest, most « hensive 
information— illustrated descriptions ‘new cars, caravans 
coverage of this great event. H re expert aemmetes ited descriptions of the new cars, caravan 


1 access and accessor;ries 


reports of the new cars, carava 
ories; special features and artic! hlighted Oct.19. SHOW REPORT - 2s. 

by hundreds of brilliant photographs and Comprehensive Stand-by-Stand Report. Articles, features, 
detailed drawings. Issues you t to ke ©P photographs and drawings —a complete reference book of the 


and refer to again and again! 
e whole Show 


* You'll be wise to order Oct. 26. SHOW REVIEW : 1s. 
The Experts’ Analysis. An authoritative, graphically illustrated 


survey of design trends for 1957, A “must” for all enthusiasts. 


your copies in advance 
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AOG0 TRADE MARE 


At the entrance to the 41-seater Duple 
* Elizabethan’, the bright appearance of the 
* MGs’ chequer plate steps gives the passenger 
a good impression. ‘ MG¢ ’ is also favoured by 
coach operators because this tough hard 
wearing alloy takes all the rough treatment that 
comes its way—kicks, scraping, the grinding of 
mud and gravel underfoot, and exposure to 
water. Then, with a quick wash down, it comes 
up shining and clean again. ‘MGs’ never 
rusts, never needs painting and is only one-third 
the weight of steel. Better appearance, harder 
wear, less maintenance, lighter weight—are all 
good reasons for choosing ‘MGs ° for stairs, 
decking, wheel arch covers and other hard- 
wearing coach parts. 


Our alloys, which include the famous ‘Duralumin’ 


series, are used for many purposes in road trans- 


port. If you would like advice on how alumimum 
alloys can help you, please let us know. Our 
Technical Sales Section ts always ready to help. 


The illustration at left shows ‘MG 5’ chequer plate used at a 
coach entrance 

Below, Wheel arches that will never rust! ‘MGs5" is 
ideal far jobs like this ! 


JAMES BOOTH & COMPANY LIMITED - ARGYLE ST. WORKS - BIRIAINGHAM - 7 


Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper, as well as light alloys 
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uN .. . Equip with KING DICK, the 
ALL-BRITISH Hand Tools with the 
} unmistakable stamp of quality, 


precision engineering and the 

finest finish. 

For YOUR particular job you'll do 
well to specify the very best .. . and 
there are none better than 

British Made KING DICK 

Hand Tools. 


Write to Desk A.E. for copy of our 
80 page Catalogue. 


ABINGDON 


KING 


5 7 — — 4 
rBUY BRITISH eer’ DICK 


ABINGDON WORKS, KINGS ROAD 














FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE-LONDON -E.C.3. Phone ROYAL 486! 


Rathbone 
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material 
change 


of plans 


[OY ded eliciency 


M.P.L. components are high-strength, 
precision products of controlled density 
Ferrous compacts can be hardened. In 
conventional machining, ‘tear’ as 
revealed by inspection under magnification 
is often characteristic. The danger is that 
such minute reticulations provide a ready 
starting point for fatigue fractures. M.P.l 
produce to extremely close tolerances 


without resort to machining. 


Industry employs Sintered 
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Manufacturers of office machinery, motor 
vehicles, ordnance and other equipment have 
quickly discovered many satisfactory and 
economic applications for components, quantity 
produced by this advanced sintered metal 
technique. And there is little doubt regarding its 
rapid acceptance by industry at large. 

This process, by use of metal powders, 

permits the production of strong, accurate parts 
in iron, steel, bronze and brass. Such sintered 
metal parts are intended to replace 

intricate and costly machined parts. 


Of Oll-TOUnd econon 


On material costs alone— when wastage is taken into account 

the die-pressed products of M.P.L. a iften less costly than 
their ‘machined from _ the hid interparts And by 
purchasing M.P.L. piece parts direct iluable works capital 


plant can be released for other dutt 


Review your products with a view to incorporating sintered metal 
parts wherever possible You may call upon Us at any time to answer 
your questions concerning this new technique An_ informative 
brochure is available to Design Engineers on request and we are always 


happy to supply sintered metal samples to specification 


Metal Components bj Ae Pe, L. 


Machine Products Limited, Kembrey Screet, Swindor Wiles 


One of the Plessey Group of Companies 
7 i¢ P 
oy] MPL 
10 











We make a wide range of single 
and multi-channel Cathode Ray 
and Pen Oscillograph Record- 
ing Equipments; specialised 
Frequency Modulated § and 
Drift-corrected D.C. Pr 

Amplifiers; pick ups for record 
ing pressure, force, accelera 

tion and vibration etc. 


4-CHANNEL 
PEN OSCILLOGRAPH EQUIPMENT 


planes WRITE FOR OUR CATALOGUES : ~ Te 
SOUTHERN INSTRUMENTS OSCILLOGRAPH DIVISION 


Proprietors: SOUTHERN INSTRUMENTS LTD. 
CAMBERLEY SURREY 


Telephone : Camberley 2230 (3 lines). Telegrams: Minrak, Camberley, England. 


One of the powers that bee—that’'s me 


Mine is the px that drives much of _ them also, Your customers will like 

the finest pla this country and to see my good name added to yours. 

the power be ome of the finest They know a good fractional too! 

electrical apy es as well GE. Fractionals give you the 

Install me | r factory and you'll advantage of famed G.E.C. reliability 

find me or f the liveliest workers at no extra cost. They are available 
on the 1 And if you sell in all standard ratings and with a 
powered chines put me in full range of mountings. 


’ yee ome ‘ 
bn 5 1 hey ey ~— 
a oY on oa * 
Ry en ah 
THE CENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C2 
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THE STEEL COMPANY OF WALES LEADS BRITAIN’S 
GROWING STEEL PRODUCTION 


Velindre Works is 
now operating 


The new works at Velindre, near Swansea, 
It began oper- 


{ 


is built on a site of 46 acres, 
ating on July roth and will eventually double 
the Company’s production of cold-reduced 
tinplate. 

Velindre is similar to the tinplate works at 
Trostre, which wascompletedin 1951. Trostre 
is already producing at a rate of more than 
400,000 tons per annum, The equipment at 
Velindre will be of 95°% British manufacture 
and will include electrolytic tinning lines 
capable of producing all weights up to 1 Ib. 
and differential coatings. ‘The combined re- 
sources of the Company’s new plants will 
include five electrolytic tinning lines, 16 hot- 


dipped tinning pots, with automatic inspec- 


} x 


tion and stacking and the widest range ol 
size, substance and temper. 

One of the new developments in steel 
technology planned for Velindre will be a 
continuous annealing plant The first of it 
kind in Europe, it will peed production 
while maintaining traditional high standard 
of quality. 

As the production of this plant increases 
the necessity for further tinplate imports 
which in 1955 totalled 80,000 tons-—-will 
disappear. 

This latest addition to the plants operated 
by The Steel Company of Wale 


expands production but also increase 


not only 
the 


range of specifications available 


5) 


The Steel Company of Wales Ltd 


l inplate enquiries 


The Tinplate Sales 
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should he addres 
Manager, ‘The Steel Company of Wales Limited, Carmarthen Road 
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ROLLS 





THE CHOICE OF ROLLS ROYCE FOR 20 YEARS 


** STELLITE nuns 


/ 











WHEN ONLY THE BEST 
IS ACCEPTABLE 


DELORO STELLITE LIMITED ~ HIGHLANDS ROAD + SHIRLEY - SOLINULL « WARWICKSHIRE ~ ENGLAND 
OV. OF DELORG SMELTING & REFINING CO. LTO. > BELLEVILLE ~ ONTARIO + CANADA 








“ ’ 


RENOLD 
timing 


STAND No. 248 
MOTOR SHOW 





A.C. ALLARD - ALVIS - ASTON-MARTIN - AUSTIN » AUSTIN-HEALEY 
BRISTOL ‘ CONNAUGHT - COOPER - CITROEN « DAIMLER - DELLOW 
FORD « FRAZER-NASH * H.R.G. * HILLMAN - HUMBER - JAGUAR 
JENSEN » LAGONDA - LOTUS - LANCHESTER - M.G. « MORGAN 
MORRIS - PARAMOUNT - RILEY - ROVER - SINGER - STANDARD 
SUNBEAM + TRIUMPH + VAUXHALL - WOLSELEY 


GH xrnorn CHAINS LIMITED MANCHESTER 
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The machine that is fitted with the wrong seal weeps problem on the spot and recommend what you need 


oil. When you buy Oil Seals, buy the technical for your job. Send for the Pioneer representative and 


knowledge of the man who sells them as well. Pioneer solve your oil sealing problems once and for all 


Personal Oil Sealing Service is a service by Pioneer % Write now for the most comprehensive 


factory trained men who can deal with any oil sealing catalogue on Oil Seals in the trade. 


PIONEER OILSEALING & MOULDING CO. LTD. 


A DIVISION OF |. H. FENNER & CO. LTD 


Factory and Head Office: Cottontree Works, Colne, Lancashire. Tel: Wycoller 411/2]/3 
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HEALD GRINDERS 
and BOREMATICS 


ALFRED HERBERT LTD. 
COVENTRY, announce 
that Heald Machines, for 
which they are sole 
agents, are now being 
made in England. 


The initial machines being pro- 
duced are the well-known No. 271 
Internal Grinder in Plain, Gage 
matic and Sizematic types, and 
the No. 221 Single-end and No 
222 Double-end Borematics 


Tools, jigs and fixtures designed C54 
and supplied for any suitable saidiici 
work, MODEL 222 


DOUBLE-ENDED 
ENQUIRIES SOLICITED. BOREMATIC 
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Manufacturers’ Enquiries Only. 


MANUFACTURERS OF JOINTS AND GASKETS FOR ALL TYPES 
OF |.C. ENGINES AND POWER UNITS. 


Specialists in the quantity production of small metal pressings. 


THE COPPER & ASBESTOS WASHER CO. LTD. 


LEIGHSWOOD INDUSTRIAL ESTATE, NORTHGATE, ALDRIDGE, STAFFS. 
Telephone: ALDRIDGE 52297. 
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Bonallack ‘Packaged Standard’ bodies for Austin 
Bedford, Coniumer and Morris commercial vehicles 
are supplied as a standard set of components 
complete with fixings, bolts and nuts. Within a 
matter of a few hours they can be assembled 

and mounted on a chassis by two men without 


previous experience and without special equipment 


T I Aluminium, one of the largest 

U.K. fabricators of aluminium alloys, have 

much to offer to the vehicle body builder. 
Facilities for production on the largest scale : 

the experience to find the answer to any problem ; 


ready co-operation in the development of new applications 


and new techniques. Here, in the DEKALOY Patent interlocking 


flooring of this ‘Packaged Standard’ assembly, is a typical illustration 


of how Timinium alloys can put a good idea into shape. 


T | Aluminium Ltd 


ONE OF THE LARGEST U.K. MANUFACTURERS OF SHEET, CORRUGATED SHEET, STRIP, CIRCLES, 
PLATE, EXTRUDED SECTIONS AND TUBES—IN THE TIMINIUM RANGE OF ALUMINIUM 
AND ALUMINIUM ALLOYS 


Head Office : Redfern Road, Tyseley, Birmingham |! Te Acocks Green 3333 


Offices in LONDON, BIRMINGHAM, MANCHESTER, LEEDS, GLASGOW, BRISTOL AND DUBLIN 
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For quick service at the right price get in touch with: 

GRIFFITHS, GILBART LLOYD & CO. LTD. 

EMPIRE WORKS, PARK ROAD, BIRMINGHAM, 18. Telephone: NORthern 6221. 

CAPSTAN AND AUTOMATIC WORK AND SHEET METAL PRESSINGS, IN ANY METAL, ANY FINISH, ANY QUANTITY 
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Something 
Special 


Manufactured from 18°), tungster 

speed steel of the finest quality 

this B.T.G. Circular Form Too! pecially 
designed for internal work. Profile fully form 
ground with lipped cutting edges, the closest 
degrees of accuracy are reflected throughout this 
rugged and sturdy tool, capabl 

of heavy duty operation and very 

long life. Another outstanding 

example of a special, manufacture 

by the “Specialists in Specials 


? 
4 
40% 


BIRMINGHAM TOOL & GAUGE CO. LTD - BIRMINGHAM 19 


Automobile Engineer, October 1956 




















CONTRO 


BOWDENITE 


FOR Ligny 


For maximum control and 


safety Bowden wire control mechanism- 


are specified by Engineers throughout the world 
I # £ 


as the genuine proved product of the originators 


of the famous Bowden system. 








EARLS COURT 


BOWDEN (ENGINEERS ) Lib 


VICTORIA ROAD, WILLESDEN JUNCTION, LONDON, N.W.10 


Telegrams: Bowirelim, Norphone, London Telephone: Elgar 4605 (4 lines) 
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Available at every 
CHURCHILL centre 


Lendon - Walnut Tree Walk, Lambeth North, $.E.// 
Glasgow - - ~- ~ Earl Haig Rood, Hillington 
Newcastle -Team Valley Trading Estate, Gateshead 


COVENTRY ROAD, SOUTH Manchester - - - St. Simon Street, Selford, 3 
YARDLEY, BIRMINGHAM 


SIX STAR | * Extra Thin * Highly Flexible 


and corners 


gives a sharp, clean outline by takes the trickiest contour 


eliminating paint build-up with ease, without wrinkling 


* Extra Strong * Gently Adhesive 


draws straight from the roll sticks at a touch to metal, plastic, glass, 


without tearing wood and rubber—end never curls back, 


* Resists Penetration * Strips off Easily 


naffected by the heaviest spraying with leaves surface completely 


t dopes, lacquers, enamels and other liquids unaffected after use. 
GORDON & GOTCH LTD. 
Sellotape Division, 39-40 Farringdon Street, London, E.C.4 CENtral 0531 


Sellotape is the Registered Trade Mark of Adhesive Tapes Ltd 
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AT THE 
INTERNATIONAL MOTOR 


EXHIBITION 


Earls Court, London 


The full range of the world famous MINTEX brake and clutch liners will 
be there as well as Lockheed and Girling Exchange shoes, Borg and Beck Clutch plates 
and release bearings, MINTEX Fan Belts etc. 
FIRST FLOOR, AVENUE A. TELEPHONE: FULHAM 3413/4 


MINTEX 


MINTEX BRAKE & CLUTCH LINERS ARE MANUFACTURED BY BRITISH BELTING & ASBESTOS LTD., CLECKHEATON, 
YORKSHIRE, AND ARE AVAILABLE FROM LEADING GARAGES THROUGHOUT THE COUNTRY 


Automobile Engineer, October 1956 




















Illustration shows machine copying with 
vertical attachment fitted, and using 
the two rotary table 


MODEL FK08c 
TWO MILLING SPINDLES 
SEE THIS MACHINE AT OUR SHOWROOMS 





CAPACITY 


Table, 2 Rotary Tables 27 hin. dia 
Longitudinal Table Traverse (automatic) I9jin 
Transverse movement of siide 15iin 
Vertical travel of spindle head eos H1hin 
Spindle Speeds (8) 70 co 800 or 335 to 3,600 rpm 
Feeds (8 

EXCLUSIVE Long Paar nal Tabie Feed (per min.) - Hin. co Biin 
DISTRIBUTORS IN Spindle Vertical Feed (per min) aad $fin. to Shin 


THE UNITED KINGDOM Net weight approx , : 9) tons 














oo Our Showrooms y; . 
are only @ few minutes Nitti Se Cimmpany Limited 


from Londen Airport HAMPTON ROAD WEST- HANWORTH - FELTHAM MIDDLESEX 


Phone FELTHAM 4166 ables & SHIPMENTS, FELTHAM 
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THE SHERBORNE RUBBER CO LID 


SHERBORNE STREET: BIRMINGHAM °¢ 16 phone. EDG 38812:3 


| 
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COPPER 





makes a good job better 


if? 


of three-and-a-hal 
s are used in the cor 


team locomotiy 


i ct 


and pipe line Electric 
too, make use of copper in overhead ¢ 


motors and generators, and for bonding 





Not only in railways but in most major industri« 
copper and its alloys play a vital part. The purpose 
of the Copper Development A 

organisation 18 to advise o 

and its alloys. Its servi« 


charge or obligation 


qn COPPER DEVELOPMENT ASSOCIATION 


KENDALS HALL RADLET HER’ PEI 
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hiokol 


LIQUID POLYMERS 


for cold casting compounds 


Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 

is poured and cured cold and does not undergo dimensional 

change during odie It cures to a Resilient Rubber. 
* Registered Trade Name 


USED: For casting i caskets in place on various types of machinery; potting 
electrical and electros ponents; in the manufacture of printing rollers and large 
detailed relief maps 


Write Dept. GG/4 for full technical details. 


J. M. STEEL & CO. LTD.., 


KERN HOUSE, 36-38, KINGSWAY, LONDON, W.C.2. 


MANCHESTER Telephone : HOL 2532. BIRMINGHAM 
51 South King Street, Manchester, 2 45 Newhall Street, Birmingham, 3 











Surplus weight costs money 


Our output of products for the 
Automobile Industry includes :— 


Tubes for the transmission of fuel, tubri 
cating oils, brake fluids or water in brass, 
copper or aluminium. Sizes range within 
3/64” and 5/8” o.d., from 3/32” to 20 0 
lengths and from 0.006 to 0.064 wal! 
thickness. 





Precision fabricated tubular products in non-fer 


to customer's specifications 


ELLAY TUBES LIMITED 
Cox Green Works, Maidenhead, Berks LToD. Tel: Maidenhead 3303 
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No. 2 Soluble Quenching fy 


Oil stands pre-eminent in 
providing uniform quenching 


speed and years of service “ 
throughout a wide tempera- —& 
ture range. “ 
It remains uniform with H 


continued use and is good to 


the last drop. ‘ 


No. 2 Soluble Quenching 
Oil outlasts other Quenching fm 
Oils, and based on ultimate & 


. . ow 
cost, is the most economical 








to use. we 
We have a demonstration & 











, 

- 
‘ 
U 
” 


heat-treatment plant at our 


P, } 
a 


Birmingham works and our [i 
metallurgical staff will gladly fe 
advise on the selection and —& 
#. 

7 


best application of our effi- 6 aul han 
ciency products. ‘ng 
Ms € Co. Ltd, 


Me. BIRMINGHAM + 4- ENGLAND 


He 
vt 
’ a 2 , ’ 7 4 : 
iP We We Me “ “° oe ole hod ad ap ae ae 
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Works and Depots at: Birmingham, Manchester, Liverpool, Southall (Middx.), 
Bristol, Glasgow 
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Lower oil consumption 
smoother running 

with DUAFLEX 

Oil Control Rings 


This model ‘O’ Bedford, operated by Pease 

lransport Limited (Carriers for Tate & Lyle 

Limited), was fitted with Duafiex Rings when 

oil consumption was I pint in 88 miles. After 

fitting, the oil consumption fell to 1 pint in 405 

miles and 56,000 miles were completed on this 

set of rings before oil consumption again rose 

to a prohibitive figure. This efficient Transport 

Organisation has equipped many other vehicles 

of different makes with Wellworthy Duaflex Rings 

and it is well satisfied with the general improvement 
in engine efficiency. 





Duafiex Rings restore 
power and efficiency 


More and more fleet owners are i 


fitting Duaflex Rings in worn en WELLWORTHY 


Zines USINg an excessive amount ae 
of oil but not yet due for a 
major overhaul, Self-adjusting , ~ 


Sunes ings tills up lage OIL CONTROL RINGS 


| j " if For best results fit 

arities in the bore en orm a Wellworth Pistons = . , 

ett Patched Gees of ‘The Choice of the Expert’ 

gas tight seal between piston Wellworthy Rings at 

the same time as REDUCE OIL CONSUMPTION 

ae —_* oil INCREASE COMPRESSION + DEFER RE-BORES 
ontro ings 


and cylinder wall thus re 


ducing oil consumption and 
Write for literature to:- 
restoring lost compression _ eae , = WELLWORTHY LIMITED*LYMING 








Ihe necessary plant and long experience in heavy 


- ee . eer ||| precision pressings are available in the John 


7 econ 
industrial a N Thompson organisation for the production of all 
% 
PRESSE types of frames, components and fabrications for 
a ae trucks, buses and heavy transport of all kinds 
Preliminary discussion with experienced design 
engineers is freely offered. Write for illustrated 


brochut 


JOHN THOMPSON MOTOR 

JOHN PRESSINGS LTD. BEACON 

THOMPSON WORKS, WOLVERHAMPTON 
GROUP Telephone: BILSTON 41121 


Telegrams : MOTOFRAME, 


LON THOMPSON 
WOLVERHAMPTON 


ra 
“wor-as™ 





cian 


JOHN THOMPS MOTOR PRESSINGS LIMITED 
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i ses —I~ so Co viguas 
Come to think of it, weight nearly always is a problem 

In almost every branch of industry—and particularly in 
transport— weight saved means greater all-round efficiency and 
economy. 

That’s where light, surong and durable ‘ Kynal’ 
aluminium alloys come in—enabling weight to be reduced 
without loss of strength. With the aid of the Technical 
Service and Development staff of I.C.I. Metals Division, 
engineers and designers are constantly finding new uses for 
* Kynal ’ alloys. 

May we help solve your weighty problems? 


wrought 


IMPERIAL CHEMICA 
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INDUSTRIES LIMIJ 


When 
weight 


Is a 


‘KYNAL'’ AND ‘KYNALCORE’ wrought 
aluminium alloys are already extensively used in 


the following industries 


Aircraft: rif 


covering, sittin 


Railways : 


windows, luggage 


Road Transport 


panelling ride 


Shipbuilding 
boats and da 


watertigni a 


Building : roof 
wind » panelling 





TED, 





they go to Town... 


at Marshall Sons 
and Co Ltd 


In the toolroom, an A.E.I. type 

Radial is used for accurate work, in this case 
drilling a jog plate, the holes having 

been plotted previously on 


a jig boring machine. 


 FRED* TOWN & SONS LTD uwatieax - vonxs 


ESTABLISHED 1903 


— In the words of Shakespeare: 
ee ee 


% 
> 
4, 


\ 66 . *%¢ 
\ This way for me 


be 

~ 7 
> > 
\ 
\e 

7 
y 





(\/p 


Queen Margaret, in choosing her way, knew she was going in the right 





direction, So will you if you choose the “Pop” Riveting System for the 


z olving of your assembly problems 








Faster, more economical and enabling riveting to be done in one operation, 
by one operator, working from one side of the material only, the “Pop” 


Riveting System prevents distortion of the structure and enables rivets to 





be set in positions inaccessible by other methods 


A trial will convince you that the “Pop” Riveting System is the way for you 


> 
* Geo. TUCKER EYELET Co. Ltd. 
Walsall Road -° BIRMINGHAM 22 
RIVETING eke ead nar: ania, ne eee 


ONE OPERATOR AIRCRAFT MATERIALS LTD. Midiand Road, London, N.W.1 
OPERATION ‘POP"’ is @ regd. Trade Mark of Geo. Tucker Eyelet Co. Led 





THE MODE@ee SYSTEM OF RIVETING 
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P.-/ect Power Transmission 


Precision built Hardy Spicer propeller 
shafts and universal joints convert the power 
smoothly and silently into swift and unrestricted 
movement. And today most British vehicles 
are fitted with Hardy Spicer shafts and joints. 

Replacement parts are available 


throughout the world. 


UNIVERSAL JOINTS & PROPELLER SHAFTS 


| 
HARDY SPICER LIMITED - (A Birficld Company) - BIRCH ROAD - WITTON - BIRMINGHAM 6 


ae 
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More output 
per re-grind 
—thanks to 


V.M.! 


SPECIFY 


FLETCHER MILLER 


Ss straight i ting ator 
such as broaching pen-type threading and ¢t " ithe work 
The emulsion is semi-clear, concentrations ranging fr e ca 
Pale Swiftex Straight Oi 
In distinct contrast, here is a non-sulphurised oi! t j results when 
‘ ty rating t 


cutting high tensile steels and non-ferrous metal 


ee ee YOUR PARTNERS IN PRODUCTION 


“ur trad 


Swiftcol Heavy Duty Soluble Oil 


dition of our Publication SP 


ALMA MILLS ; HYDE ’ CHESHIRE 


cre 


FLETCHER MILLER LTD 














BTetten 


Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them ! 


make a bolf, for at / 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: james Bridge 2692. 


M-W 61 
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TOUGH AND RIGID YET EASY TO MACHINE 


Gloucester Blackheart Malleable castings are 
widely used throughout the automobile, railway 
and farm machinery industries. 

The new elevator-type electric furnace anneals 
in 48 hours! - instead of the usual 7 days. It also 
allows greater control of the component during 
annealing, resulting in uniformity of metal, greater 
strength and resistance to impact, and a smoother, 


malleable & grey iron castings 


finer skin. Machining time is therefore reduced 
to a minimum, Every heat is under constant 
laboratory control throughout the day and castings 
are rigidly inspected at every stage of production. 

Gloucester technicians will gladly advise on the 
design of malleable or grey iron castings. Why not 
call them in at the drawing board stage ? 

Typical Gloucester Malleable specifications are; 


Gloucester Gloucester Lamellar 
Blackheart Malleable ~varlitic Malleable 


Elongation ; 18", Elongation s% 
Yield Point »» ‘tons Yield Point 22 tons 
Tensile strength 24 tonsp.s.i. Tensilestrength 34 tons p.s.i. 


(right) Differential cage for motor vehicle in 
Malleable Iron. 
(left) Brake Shoe in Malleable Iron 





==THE HOME OF =” 


lelegrams ‘Pulleys’ Gloucester 


GLOUCESTER FO * 
UNDRY LTD., EMLYN WORKS, GLOUCESTER > CASTINGS 
(A subsidiary of che Gi Railway Carriage & Wagon Co. itd.) Telephone: Glowcestar 7304! 
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For your production under 
way and for products still 
under discussion, we can be 
very useful. Bring us in at ¢t 
design stage and we can probably 
suggest improvements or economi 
obviate snags before they hold up pro 
duction, We believe in co-operation 
Not only does it help you-but it helps 
us to do a better job for you. And when 
it comes to capacity, we can probably 
meet your entire programme —and 
arrange deliveries to suit our 
requirements. 





























Under strict laboratory control at « 
of production, our Blackheart Mall: 
Iron Castings are made to such 
limit accuracy that casting 
invariably ready for immediate u 
on customers’ machining 
This makes an immediate 
saving in material, time 


and labour. 






































































































































OLDBURY, NEAR BIRMINGHAM 


Telephone: BROadwel! 1631-7 










































































NOW SATISFY YOUR 
DEMAND FOR 
PERFECTION 


Use the right masking tape for every task. 
Permacel masking tape is used by most leading 
manufacturers. Here are examples of two 


tapes — and their uses. 


Rover Car Co, Ltd. 


The Use: Protecting 
machinery during 
manulacture 

The Tape: Permacel 
Self-Adhesive No. 30 
Unbleached Cloth 
Masking Tape, made 
of unbleached cotton 
cloth, will stick in- 
stantly and firmly to 
any surface, yet 
comes away cleanly 
and easily. It is 
unaflected by many 
of the chemicals nor- 
mally used in paints 
and dopes. 


Avery-Hardoll Led. 
The Use: Protection 


during the spraying of 
Petrol Pumps 


The Tape: Permacel 
Self-Adhesive Crepe 
Paper Masking Tape 
is a specially prepared 
tape for spray paint 
ing. It is highly flex 
ible, readily conforms 
to uneven surfaces and 
gocs around corners, 
evenly. It resists 
moisture and solvents 
in paints, varnishes, 
enamels and lacquers. 


A GUIDE TO PERFECTION: The Permacel 
brochure helps guide you through the intricacies of 
packaging tapes and subsidiary equipment, Over 400 
examples classified. Send for your F RI: E: copy to-day. 


PERMACEL 


TRADE MARK 


INDUSTRIAL MASKING TAPES 


INDUSTRIAL DIVISIONAL Dept. A.E. 


Gohwwon .fohmeon (GT. BRITAIN) LTD., SLOUGH, BUCKS. 





teammates 
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GO Wilmot Breeden 


STAND Wo", Moor SHOW 





Fourteen years before Famous Quotations 
the first 
Aberdeen-Angus 








~ 


oa 
Genius is one per “The bent thong in . 


cnt inipiration and all this world that can e = 
. 


ninety-nine per cent befall 4 man is tobe = / Pa 
perspiration born lucky E ’ 


1 (ihgp-1gy Samud CLEMENS (Mark Twain) (1835-1910) 





The glory of a 


= 
WY) jw aon J 
J 4 8) workman, still more ¢ 
4 master workman BUT 
> = that be docs bis work 
~~ well, ought to be bi 


2. \ 


if a most precious posses 
Wr «sr ston, like the ‘bonowr of 
a soldser’, dearer to bum 


than life 





CARLYLE 


An Aberdeen-Angus was first shipp 
Argentine in 1876-—fourteen years after the Bank of 
London & South America had opened loors there 
Since then, commerce with Latin America ! ncreased REQUIRE 4/4 BEST 
enormously, and with it have grown the ence and 


interests of the Bank. Today, the Banh ls a unique 


position as the on/y British bank in Lat ; ca ALUM E Be IUM Ee 
It has branches in most of the imy t trading 
s 
centres of that vast c 
Up-to-date reports on local markets, trad CAS ¥ i NGS 


regulations and general econon ons are 


received regularly from Branches overs 


! CET 
are summarised in the Bank's Fort q ; | 
which is distributed to custor | 
made available to those who have bu 
in Latin America, Portuga Spai 
CUO E 


BANK OF LONDON 
& SOUTH AMERICA LIMITED 


HEAD OFFICE AND LONDON OFF 


Specialists in the production of the finest 
quality Sand Castings, Gravity Die Castings 
and Pressure Die Castings in all Light Alloys 
and Non-Ferrous Metals by the most modern 
methods. 


SS ie L2> THE SANDWELL CASTING CO. 
wae Vy ae 


6, 7 & 8 TOKENHOUSE YARD, | 
MANCHESTER 1) CHARBLOTT® STRert BRALICO- sTmiet 


CONTINENTAL REPRESENTATIVE § OFTICE ! Ach RICH 


\ BANK STREET FOUNDRY, WEST BROMWICH 
Tel: STOnecross 2231 (4 lines) + Grams; REPCAST.”’ WEST BROMWICH 
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for Gears 


Specialists in spiral bevel and hypoid gears for rear 

axles, differential components and assemblies, automotive 

gear boxes and transmission gears and components. 
Camshafts and timing gears. 


Stand No. 364 


E.N.V. ENGINEERING COMPANY LIMITED ® | BY) HYTHE RD., WILLESDEN, LONDON N.W.10 
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ideal for automobile engineering, the SPH.8 is a new 
machine for hobbing spur and helical gears to finished 
or pre-shave standards. High speed operation ensures 
that gear cutting delays are entirely eliminated. 


The gear illustrated is 3-188” p.c.d. and ” face width, 
with 29 teeth of 11 N.D.P., 30-42° helix angle and 20° 
pressure angle. The material is EN 18C, Manganese 
Chromium oil hardening steel, and a floor-to-floor cut- 


ting time of only 60 seconds is consistently obtained. 


W. E. SYKES LTD. 


STAINES - MIDDLESEX - ENGLAND 
Tel. STAINES 4281 (6 lines) 
Grams: ‘SYKUTTER STAINES’ 
SPH.8 High Productio 


Hobbing Machine CANADA: Sykes Too! Corporation Limited, 
123/131 York Screet, Toronto 
AUSTRALIA; W. E. Sykes Limiced, Mascot, Sydney, N.S.W. 





4 








Britain’s Roman Highways 


{gn 1 


ERMINE STREET 


| 


When the Romans invaded Britain they were faced with the problem of 
creating suitable highways which would give their legions access to the 
ends of the country, Of the many they built the most important and famous 
were the Four Ways; Watling Street, The Fosse, Ermine Street, 

and Icknield Street 

Ermine Street, the third of the Four Ways, was a direct road from 
London to Lincoln and on to Wintringham on the Humber. By 

means of a ferry it made communication with Brough and York 

North of Lincoln another road diverged from it Westwards to 
Doncaster. Near London the Enfield Highway | 

of the old road 

In Lincolnshire, Ermine Street is known as a‘ ramper’ or 

* The Old Street.’ Like Watling Street and the Fosse Way, 

Ermine Street appears to have been paved from e end 


| 


Lincotn 


Y 


Today the historic highway has become part of the main 
road transport system of the country. This system is about 
to be modernized so that the transport of the 

country may continue to flow evenly, 


corned if improvin; 


! { rita and the 
the tradtean of thei GABRY OW BERRY 
the products of their 


Cw (0nd SPCEEEEEOr) RICHARD BERRY & SON, WEST BROMWICH, STAFFS. 
Tel: West Bromwich 1766-7-8. 


} VPRING ib sit. 





owe of tHe (BROCKHOUSE ) comrenres 
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We like to point out to people that practically 
every British vehicle on the road has some 
Rubery Owen component or other in its con- 
struction. And we know our friends, the 
manufacturers, are happy for us to stake our 


claim in one of Britain's Greatest industries 


) RUuBERY OWEN * ‘ 








STAND No. 225 NG he STAND No. 152 
ACCESSORIES & COMPONENTS SECTION TRANSPORT SERVICE EQUIPMENT SECTION 





Chassis Frames & Members. Rear Axle Casings. Light Commer- ‘ 
cial Vehicle Wheels. Front & Rear Axles. Fuel Tanks, Pressings pes “yet Equipment a oe nities Sapennres, 
& Fabrications. Engine Sumps. Bolts, Nuts, Turned Parts spinel is ta stipes ames 





RUBERY OWEN & CO. LTD. RUBERY OWEN & CO. LTD. 
MOTOR DIVISION METAL EQUIPMENT DIVISION 
P.O. Box 10, DARLASTON, WEDNESBURY, STAFFS. WHITEGATE FACTORY, WREXHAM, N. WALES 
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Wins on points 


| 
How can we be so sure of the super 


TURQUOISE pencils? Because ever 


in their manufacture is tested ar 





in the £AGL# testing 
rooms to give long and 
satisfactory service 


Use TURQUOISE always 
REFLECTOMETER 4 
checks blackness for grading. 


et | quality 


the 
tages 


THIS GIANT PENDULUM and white, in special ALLOY AND 


roves the smoothness of « eoorded | 
see A , | SPECIAL CARBON 
sls purpose STEELS 


Black rolled, bright drawn or smooth 
ground, in heat-treated or unheated 
conditions. Free cutti steels, heat- 


steel wees, hgh pe die stecis, shear blade 














steels, h-speed tool steels, stainless 
stecis, valve steels, hollow steel bars. 











DUNFORD & ELLIOTT (SHE Ades D) LTD. 
Attercliffe Wharf Works, Sheffield 


< Y , Telephone; 41121 (5 lines), cree / “Blooms, Themeld, as 
4 London Office: 54 Victoria St., 8.W 








Birmingham Office: 25 Burlington Cc ae 118, New St.,2 


THIS PRESSURE SCALI 
breaks points so that 


il 


il if it can be Hiveted — 


HERE Is HOW YOU CAN 
SPEED UP THE JOB—AND 
| cuT costs! 

















ii} if you produce riveted assemblies where 
lll speed in operation and a neat appearance 
| are as important as a properly formed 
te dtanee Sine rivet head—it will pay you to investigate 
exact difference in hard , il) T.T. Rivet Spinning machines. The wide 
ee | range of machines available are suitable 

Hi} for cold riveting in all sizes up to 
2” diam. mild steel, It includes bench and 
floor models, air and foot operated and 
**Duplex’’ spinners for heading both ends 
THIS METER tests length o: line || of pins for hinges, chains, etc. Write 
, ii for full details and latest literature, 


nber 0 Hl iy RIVET = _*5.5. YM. 
|! prin. capacity, 

ll SPINNING foot Operated 
MACHINE 


THIS CHART shows 
diflerence in hardness 


























CHEMI-SEALED’ Supe ‘4 be nded 


} a Hh i 
| Ih : 
i Hh Ast for aii 

| URQUDISE P] TURNER Fee 

| odvisory sef- | 
| | MACH NE TOOLS LTO —iae- 
DRAWING PENCILS | 7 ST. BIRMINGHAM, 4 [eri 


7 63-68, PRINCIP 
with 100). ELECTRONIC Grophite 


PASLE Pencil COMPANY ASHLEY ROA 


Automobile Engineer, October 1956 





AHEAD WITH DELIVERIES! 


Sentinel-Renault electro-mechanical 
unit heads are available in three sizes 
ranging from |} to 1S H.P. The motor 
is of the stator-rotor type 


Drilling, milling, reaming, tapping, 
boring, spot-facing are some of the 
many operations accomplished with 
ease, and performed as a push-button 
controlled automatic sequence. 


The universal design of each head 
enables mounting slides of different 
lengths to be used to suit the job, 
and the heads may be mounted hori- 
zontally, vertically, or at inter- 
mediate angles 


Ahead with deliveries—and a head capable of a range 
of almost limitless operations. The use of standard 
constructional parts such as columns and rotary tables, 
leaves fixtures and tooling only to be made to your 
specification. For this reason Sentinel can meet your 
special machine tool requirements very quickly. Sentinel Pe yy Hdl 
machines ensure economy for the future, since, in the df J We ysp ny ee 
event of changed production schedules, many of the stan- 1 i pS ci 
dard parts may be incorporated in your new machine. gf 

ony \ 


Modern manufacturing methods at our Shrewsbury 
factory enable us to offer EX STOCK deliveries of 
units, to meet the demands of mass producers, as 
well as those of progressively minded batch-production 
concerns 


SENTINEL (SHREWSBURY) LIMITED SHREWSBURY 
TELEPHONE SHREWSBURY 2011 TELEGRAMS SENTNOLL SHREWSBURY 


A METAL INDUSTRIES GROUP COMPANY 
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cod/ a MITRE 
Drop Forging 





We invite you to send 
for our sales folder 
which explains why 
MITRE precision Drop 
Forgings help to step up quality and 
production and reduce costs, 





A. J. VAUGHAN & CO (MITRE WORKS) LTD 


WOLVERHAMPTON ROAD WILLENHALL, Staffs. Phone 486/7 





ijundag 


a ing 
wd Japjos 


}OU AUM 
4 BM OG LYHM 


|| FLENCHS 


yytnd (Buam) LTO 





on 4 TOOLMAKERS 
1 (8) BS? ENGINEERS 


AKERS OF 


Solder Quis ae 


; CEMENTED CARBIDE 
Here's your chance to see how much nt : ! | 
you know about modern soldering v Aq open (4) “I ; TOOLSETIPS 


techniques! Please try your luck with i ’ A OO LVM & (alalogue on Kes uesl 
our two minutes quiz : 








9 . | 4 7 
This “action shot” was taken in a famou rer’s sheet- ‘ NOR 2226 (Sues) 
} +) | =m 
metal shoy MENTOOLS B HAM & 
t. The unit being dipped is A oot 
A 
A g chamber? 
2. The solder bath under the unit I 
contains 








1G ALLOY 
spe ping solder 
PRY i 
3. The bath in the foreground con Hot FR 

tains De-grea 

Cold FRY 
Presented for your interest by 
FRY'S Metal Foundries Lid., Tandem Works, Merton Abt Londen, S. W. 19 
Telephone MiTcham 4025 

dnd at MANCHESTER GLASGOW I DUBLIN 








wap .9f 
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TORRINGTON NEEDLE ROLLERS 


for the ultimate in load capacity atlow cost 


High radial capacity in minimum 
space is provided by full complement 
of small-diameter rollers. Load zone 
contains maximum number of con 
tact lines. 


~LOap ron® 


High carbon chrome steel is care- 
fully hardened, ground and lapped to 
make each Needle Roller a precision 
part for long-life performance 


TORRINGTO 
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Close tolerances on Needle Rollers 
are assured by stringent quality con- 
trols. Standard OD tolerance is ,0002’. 
Tolerance on length dimension de 
pends on end formation. 


a 


= 


Mounted without races between 
hardened shaft and hardened housing 
(RC-00 recommended), Needle Rollers 
allow largest possible shaft diameters 





Fine finish contributes to efficient 
anti-friction performance Needle 
Rollers are usually polished to 4-6 
rms finish 

Good operating resulta with Needle 
Rollers require careful design of mat 
ing parte furnished by the user 


Our Bearings Division with broad experi 


ence in applications of Needle Rollers will 
be giad to give 1 technical advice on 


ir needs 


THE TORRINGTON COMPANY LTD. 
Bearings Di lon 

Torrington Avenue, Coventry 
London Office; 7-10 Eldon Street, EC2 
Glasgow Office: 14 Moir Street, Cl 


BEARINGS 


NOW AVAILABLE FROM OUR ENGLISH FPACTORY 





Do it by 
agi agic 


Magnetic Holder. . . 


time and 
a handle a 
lumber and 


a Saving hours of useless jigging 
providing by a simple turn of 
second pair of hands for eve: 
welder. Suitable for use in tion with 
all classes of welding, and designed by 
the makers of th vorld-famous 
“ Eclipse ’’ permanent magnet chuck, 
this tool pays for itself many times 
over. Ask for full det and illus- 
trations of its uses in toolrooms and 
welding shops in Publication 
P.M.118/53. 
Supplies through appointed 


“ Eclipse’’ Distributors 





Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LI ENGLAND, 








OMPOn- 

' TINNED AND LEADCOATED 
STEEL SHEETS 

for the automobile industry 


London’ Brand is worth specifying by name 
because its superior ductility and general work 
ing-up quality are specially suited to radiator 
tanks, body panels, wings and other components 
Direct delivery in our own vehicles to all parts 
of Great Britain ensures that loads arrive on 
time and in perfect condition. Obtainable 
through your usual merchant or stockholder 


SHIMWELL:CL™ 


MANUFACTURER ia a | 


WELLINGTON ROAD - LEYTON ‘LONDON ° E£.10 


Ley 








cold forged 
precision 


by 


Motor Show, Earls Court 
17th—27th October, 
Stand 291, Avenue C. 


LINDLEYS 


QUALITY BOLTS, NUTS and SET SCREWS 


C. LINDLEY & CO. LTD. ENGLEFIELD ROAD, LONDON N.| 
Phone : Clissold 0643 (4 lines) Grams BEAUVOIR, NORDO, LONDON 
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sports car body moulded by 


Martin Plastics Ltd from 
e Cy *Duraglas giass fabric 
bonded with “ Bakelite pol 

; yester resins 


reinforcement 





Pin RAG i AS 


REGISTERED TRADE MARK 











You can keep down the weight—-and the 
cost——yet keep up the strength with 
*Duraglas” glass fibre reinforcements for 
constructional plastics. ** Duraglas”’ can be 
used wherever a combination of lightness 
with strength and durability is desirable. 
Both the sports car and the van illustrated 
are fine examples of the use of plastics in 
modern bodybuilding, employing Standard Bedford Van fitted 
; be , ’ with one-piece Duraglias 
Duraglas”’ glass fibre reinforcement. We plastic roof panel by 
shall be glad to supply further details and R. W. Osborne & Son 


samples. 


TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 


A MEMBER OF THE TURNER & NEVA JRGAN 
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Why use a thread cutting screw? | 


’ *Shakeproof’ screw's *Shakeproof’ thread 
thread-cutting slot en- cutting crew give 
sures true tapping immediat assembly 
action. savings 


Self-cut threads 
accurately 
ration resistant 


Elimination of tapping 
operation gives savings 
in labour, tools & time. 


A.I.D. APPROVED 


<9 


| FOR PLASTICS & 
FOR METAL | FOR DIE CASTING | SHEET METAL 


TYPE 1/ TYPE 25 | i TYPE 25 


(Special coarse 


(All standard threads) : (All standard threads) pitch thread) 


“SHAKEPROOF” 


Reg. Trade Merk Nos. 6611535 


THREAD CUTTING SCREWS 


British Patents Nos. 386895 ° 551478 


BARBER & COLMAN LTD 


MARSLAND RD BROOKLANDS © MANCHESTER 


Telephone: Sale 2277 (4 lines) 
‘*Barcol’’ Sale 


“SHAKEPROOF 


PRODUCTS 


Telegrams: 


Dealers ‘and Factors enquiries to the 
following appointed “ SHAKEPROOF™ stockists 


George Boyd & Co. Ltd. 229 Buchanan Street, Glasgow C.1 
Brown Bros. Ltd. (all Branches) 

Wm. Galloway & Co. Lid. Blaydon-on-Tyne 

F. Miller & Co. (London) Ltd. Rectory Road, Acton, London W.3 
Nettlefold & Moser Ltd. (all Branches) 

Nobby Distributors Ltd. 438 Harrow Road, London W.9 
Wordrew Lid. 173 Princess Street, Manchester, |! 


SB5 





140 








a5 MUD FLAPS 


BEADED ON THREE SIDES. 
REINFORCED WITH 2 PLIES 
OF CANVAS THROUGHOUT, 
GIVING GREATER STRENGTH 
AND LONGER LIFE. 


HERMETIC RUBBER CO. LTD. 


HERMETIC WORKS RYLAND ST BIRMINGHAM = 16 
PHONE EDGBASTON 0983/4 Sstablished 1695 GRAMS HERMETIC. BIRMINGHAM 





THE BUSH PEOPLE 
for NITRIDED 


JIG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 


These jig bushes and liners are manufactured in accordance with 

8.5.5. 1 : 1953 che recommended sizes for the jig plate holes 

re in accordance with British Seandard for 6 limics (8.5.5. 
21941). 

















Established 30 years 


LAWRENCE Bros. MILLWARD LTD 


ROTHERHAM 
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We claim that our worms and 
wheels will do their turn supremely 
well—and it’s a claim we can 
afford to make. We've got the experience 
to back it—90 years of gears. We've 
got the materials to back it—Super Holfos and 
Spuncast Holfos Bronzes. We've got the 
machine tools, the production methods and the testing 
instruments to back it. And last but not least 
we've got results to back it—in a test at 
the National Physical Laboratory, where a 
Holroyd worm and wheel showed a record 
efficiency of 98.2%, which is still unbeaten, 
and in applications of Holroyd gears 


Lacon Over OP world, 

















PEE 
= Be Be 
\ 


AW 


AVY 


We make a wide range 


of standard totally enclosed 
90 YEARS OF GEARS O Oy worm reduction units 

Write for free bool 
JOHN HOLROYD & COMPANY LTD - MILNROW 


LANCS - TELEPHONE : MILNROW 66922 containing full details 
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For duties that demand 


the highest standard of r liability 


ELI-COIL 


SCREW THREAD INSERTS — 


No fractional gains either; substantially (faster and surer 
assembly is a certainty and here's why 

Fit Heli Coil! and reduce ber of fastenings required. Use 
set bolts (which can now be shorter) instead of double threaded 
studs and eliminate ‘worrying’ cover plates, etc. into position. 
Fit Heli-Coil! and reduce torque loading for samme duty. Reduce 
the wall boss size, no bore ded. Use lighter 
materials and improve thread strength. 

Fit Heli-Coil! and have all the advantages of a polished, rolled, 
internal thread 

Please write for full information. 


ARMSTRONG PATENTS CO. LTD., BEVERLEY YORKSHIRE 
i iI a ali ae OR A 

















The Douglas“ Tuema r use on airfields, 
ls powered by a BR A BO engine 


ROLLS-ROYCE 


on 7 ; ; | 
| a een . In standard sizes or to 
your own specification. 


Our catalogue will help 


With power output trom so & the you select a type and 


Rolls-Royce ‘B’ Range petre are size of chuck most sult- 
| 1 for tl able to your own needs. 
acsigncs or those applications w ican 

PI Write for your copy today. 
compactness, good power/weight 1 ind the 


highest standard of reliability. 


Maintenance and storckeeping are fied by 
the fact that go", of the wearing | in the 
4, 6 and 8-cylinder engines are cor » to all 
three. A fully automatic transmissior ilso be 


supplied with these engines. 


J. H. HUMPHREYS & SONS LTD. 


Blackriding Electrical Works, Werneth, Oldham 
"Phone : MAin 1651 


ROLLS-ROYCE LIMITED, CREW! HESHIRE 
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3,600 OPERATIONS A DAY WITHOUT BREAKDOWN! 


Outstanding Performance of Atlas Copco Air Hoists at Ford’s 


As pioneers of mass-production, the Ford Motor Com- 
pany utilises the latest developments and equipment in 
this field. An example of their progressive policy comes 
from the Ford works at Dagenham. There, for the past 
eighteen months, a number of At/as Copco 8 cwt. air hoists, 
type MT 505, have been handling parts and materials in 
high temperatures and in atmospheres contaminated with 


dust and harmful chemicals. 


Several Atlas Copco air hoists have been placed near the 
furnaces, both in the carburising plant and on the engine- 
block moulding line transferring the block from one con 
veyor belt to another. Despite the arduous conditions im- 
posed by the furnaces, the hoists have made 3,600 journeys 
a day since their installation without a single breakdown or 


major overhaul. 


Motors completely protected 


The reasons why Atlas Copco air hoists have continued to 
operate so efficiently under such conditions are these: the 
motors are totally enclosed and impervious to dust; there 
are no electrical insulations liable to attack by heat; the 
units are constantly lubricated by atomised oil entering 
the motors with the air stream. Because of this high degree 


of protection, an Atlas Copco air hoist was selected for 


operation above a tank containing trichlorethylene—a 
chemical de-greasing agent. In this application the hoist 
lifts metal parts requiring de-greasing into and out of the 
tank. The trichlorethylene fumes would soon di sperse oil 
on the working parts of the hoist if it weren't for its un 


ique lubrication system 


Due to their sound construction, so reducing maintenance 
to a minimum while operating over long periods undet 
Atlas C< pco ail hoists are con 


it Dagen 


unfavourable conditions 
tributing to increased produ tion and efficiency 


ham—as they could in your work 


World-Wide Sales Service 


The Atlas ¢ opco Group put compressed air to work for 
the world, It is the largest group of companies specialising 
solely in the development and manufacture of ¢ ompressed 


air equipment. It embraces Atlas Copco companies or 


| 
igents manufacturing or selling and servicing Atlas Copco 
equipment in ninety countries throughout the world. For 
further details of the equipment featured here, contact 
your local Atlas Copeo Company or Agent. If you ha 

any difficulty, please write to is Copco AB, Stock 
holm !, Sweden, or Atla peo (Great Britain) Lid 


Beresford Avenue, Wemt 


THE Stlas Copco GROUP OF COMPANIES 


Manufacturers of Stationary and Portable Compressors 
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Rock- Drilling Equipment, Loader 


Pneumatic Tools and Paint-Spraying Lauipment 


j 








There’s something 
in every department 
that needs... 


ie _MORANE EROPECTION 


Sepa am a oni 


lat 7 
on 


| Hy | v ith a 
eary at ra 








Notices, Documents, Book Covers, Charts, Labels, Blueprints 
and all printed matter can be protected with Morane Heat- 
sealing Plastic Skin. Easily fixed by unskilled labour, this 
washable, high gloss protective skin gives an instantaneous 
firm bond to paper, cardboard etc. 


S Morane Heatsealing Plastic Skin 


Lf, a | is -4 SEND NOW FOR FULL DETAILS TO:— 
mn OSFSAAGL of ‘SA MORANE PLASTIC CO. LTD., 














41, WOODTHORPE RD., ASHFORD. MIDDX., Tel, Ashford Middx. 2727 & 3391 


f), ~ a 
Dttior Ring 
| 1 
ABOVE is an actual photograph of one segment of a | Hi - . LET Us 
Cords Piston Ring. This extreme flexibility is only one of | “ey yp kK E ap YO U R 


the reasons why Cords are the most widely-used piston 


ae ae || PROTOTYPES 


IN THIS COUNTRY, Cords are mainly regarded as 
Makers of Speedy Tooling for all types 


replacement y* * because of the extraordinary way they | ||| 
take up wear. Motorists know that by fitting them ina | ||| 
worn engine they avoid a costly re-bor« | iii EXPERIMENTAL WORK, PATTERNS, 
MODELS, JIGS, FORM TOOLS 


BUT MANUFACTURERS of various types of |] IN ALL MATERIALS TO FACILITATE 
engines and compressors have long fitted Cords as original 1] QUICK TURN ROUND WITH ECONOMY 


equipment, after extensive tests in their own research | ||| GRICE 
departments had proved that Cords minimise wear ina | ||| * DESIGNING 
new engine, and also considerably increase efficiency. | iii * KELLERING 

|| 48484 UUs 
IF THAT pee nice tg to you, why not HT * TOOL MAKING 
et into touch with us? We will tell you all you want to i AS saree 
k | | * CASTINGS 


now about Cords, and gladly provide a set, to your | || 
requirements, for you to test in your own way, : i FOR MORE PERMANENT SCHEMES 


Many years of experience with leading Aircraft and 
Automobile Manufacturers in this type of work 


COR] 4 || FINCH. WATSON LTD. 
| iil GREENGATES 
CORDS PISTON RING CO... LTD | HT ACCRINGTON 


906, Harrow Road, London, N.W.I0 LANCS. 
Telephone: LADbroke 709! (3 lines | Tel: Accrington $238 (2 lines) 
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when HOT AIR 


makes good sense 


Sometimes hot air makes good sense ! Where 

heat-treatment is concerned, for instance. For here, the 
forced circulation of heated air provides the best 

available medium for tempering, secondary 

hardening, the heat-treatment of light alloys and non-ferrous 
annealing. Wild-Barfield have brought the forced 

air circulation furnace to the highest standard of perfection. 
Their furnaces permit precise control of temperature and 


time with simplicity of operation and 





maintenance. They will be glad to supply further 
information and make recommendations 


to meet individual needs. 





FORCED AIR CIRCULATION FURNACES 


Y ervectric 


‘Baw? 0) 
Tae) FOR ALL HEAT-TREATMENT PURPOSES 


/ 
FURNACES y 


WILD-BARFIELD ELECTRIC FURNACES LIMITED 


bh 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY-PASS, WATFORD, HERTS, 


; 3 
vve 28 
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For Nail or 
Screw fixing, 
Spot-welding, 


Pinning or Bolting 


EE-NUTS 


fix it Fi Fe RT 


-and Fast / 


THE-NUTS ensure the rigid security of metal thr assembly in 
wood, plywood or thin gauge metal where tappin, , 
Produced in a wide range of types to suit a great of fittings. 
TEE-NUTS can be supplied either with self-an flanges, with 

ith barrels 
of various diameters and depths, in standard ¢ from 4 BA 
to §/16° Whitworth to accommodate screw by customer. 
Available to the Trade only, 


practi able, 


























To 


sd 


For full details write or telephone 


CARR FASTENER Co. Ltd. 


47 WOBURN PLACE. LONDON, W i 4 














MANCHESTER, 50 NEWTON 
BIRMINGHAM, 214215 DAIMLER ‘e  PARA 
Mead Office 

CARR FASTENER CO. LTO TAPLEFPORD, NOTTIN 


TREET, MANCHE 


CALIBRATED JETS 


Amal! Limited make jet-calibrating machines for checking 
carburetter petrol jets to conform to British Standard 
No. 720 of 1948. Amal Limited are equipped to manu- 
facture and calibrate jets from .005” to .5” dia. —all of 
which discharge a specified flow to within close limits 
under specified conditions. ‘Amal’ calibrated jets find 
many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 
butane, propane, methane, etc. 





» 


Service to the Motor 
and other Lhhuslpeg 


re) 
yy AMAL LTD., WITTON, BIRMINGHAM, 6 





PRESS TOOLS 
PROTOTYPES 
MOULDS 
GAUGES 
jiGs, ETC. 


.Sitta.e")| STATION RD (EAST), HORLEY, SURREY 


wowcne 088 | A.1.D., M.O.S. AND ADMIRALTY APPROVED 
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-+- IN POWER TRANSMISSION 
> 


PNEUMATIC CLUTCH-BRAKE 
ASSEMBLIES 

Suitable for presses, shearing mach- 
ines expanding and contracting 
machines, forging machines and ali 
heavy duty drives of frequent 
operations 


, PLE XIBLE COUPLINGS 
~~ i This Elliptical Rubber Buffer Flexible Coupling 


HIGH SPEED MULTIPLE Disc : is extremely efficient. The cwo shafts are free to 
CLUTCHES , move axially and the shape and flexibility of the 
Tile Gillen & paride extatts te . / Rubber Buffers ensure that even pressure is 
supanidin tend Aiteus dad Ge Ger code, exerted by each Driving Lug Suitable for either 
inery running at high speed. The clutch eaters hath rena: 

is very powerful for its size; it has a clean 

contour and it incorporates a compensat- 

ing feature which eliminates frequent 

adjustment 


POWER TAKE-OFF 

CLUTCH ASSEMBLIES CLUTCH-BRAKE a 

Complete self-contained units for ASSEMBLIES 

Diesel and Petro engines to drive The illustration shows a pneu 

all kinds of machinery. Range of matic § Clutch-brake Assembly 

sizes to suit medium and large supplied for a 500 ton Forging 

powers and speeds machine Duty 1,100 hp. at 
41 r.po.m. frequency 1-4 strokes 
per minute 


-+- AND AIR/GAS HANDLING PLANT 


ROTARY VACUUM PUMPS 


Two Stage Rotary Vacuum Pump 290 C.F. 
displacement, 29 98 inches 14 Full range of 
machines available up to 2070 C FM. displacement 


ee 
ROTARY AIR COMPRESSORS 


Two Stage Rotary Compressors 
having a free ar capacity of 1000 
C.F.M. at 100 ib/sq. inch pressure 
Full range of machines available up to 
2070 C.F.M. displacement 


q TURBO BLOWERS AND EXHAUSTERS 


Range available up to 7) ib/sq. inch pressure and 
10 inches of Mercury Vacuum 


.. Whittaker Wald 


WHITTAKER HALL & CO. (1929) LIMITED 
(Sole proprietors of BR. S$. Wictig & Co. (Compressors td 
RADCLIFFE, LANCASHIRE 
‘Phone: Radcliffe 2421-2 Grams: Clutch, Radcliffe, Manchester 
London Office: 119, VICTORIA STREET, 5$.W.1 Phone Victoria 2612 
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MODEL No 
P2ODEC IS £6 Ts. 64 


| MODEL No 
P2115 
Nelson stands on his column ae ¥ , 6 Ss. 04. 


A NEW STANDARD —A NEW VALUE 


IN BRITISH MADE STOP-WATCHES 


The very competitive prices of PRESTEX Timers have a 
7-jewelled pallet movement 


these Stop-Warches have been 
and are made from the finest 


achieved without any lowerir 
lent he materials. The precisior 


of the high standard associa duplication of parts 
ted with che name PRES TEX means speedy and effi 
crent repairs wher 
needed, although with 


accuracy limes, especially normal care and usage 
nta | made to satisfy the ' these watches will give 
exacting demands of durableand dependable 


crence and industry service 


Tested within very fine 


stands on 


Precision-Tested 
STOP -WATCH 
PRESTEX Precision- Write for our i ust- 


Tested Stop-Watches rated leaflet giving 
are available only from full perticulars to this 


00a name | Prestons Led. address . 


PRESTONS LTD., PRESTEX STOP-WATCH DIV., BOLTON, LANCS. 


its own 





HERE'S THE 


Reliability 


INDUSTRY DEMANDS 


industry has been looking 
for just such an engine as 
this—an engine chat takes 
up very liccle space and 
uses fuel sparingly, yet 
gives power in plenty for 
the job on hand and keeps 
going year after year 
with the minimum of 
maintenance. A depend- 
able, versatile 

hard working, 

economical 


engine 





FOR 
COMPRESSORS 
ROAD ROLLERS 
RAIL SHUNTERS 


THE INTERNATIONAL TWIST DRILL CO. LID. STATIONARY 


INTAL WORKS « WATERY ST. ° SHEFFIELD: 3 | 
Telephone ; 23072-3 Telegrams : Fluted, Sheffield | 
OBTAINABLE FROM YOUR STOCKIST 


London Stocks: 16, ALDERSGATE ST., E.C.1.| 


Phone: MON. 3505 


Glasgow Stocks: 50, WELLINGTON ST., C.2.| 


Phone: CiTy 6994 Champions of their weight and class 
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(move in the right direction... 


..» Should eventually lead to success, 


and in business today success is only too often impeded 

by rising costs. The Sheffield Smelting Company 

has unparalleled experience in producing a wide 

range of silver solders and brazing alloys which are 

available in preformed parts suitable for any 

heating medium. By using these PRE-PFORMS the quantity 
of solder can be controlled and your brazing operation 
mechanized, saving money on both material and labour. 

So make a move in the right direction and send for our 
catalogue or ask for one of our Technical Representatives to call. 


HEPPILELD SMELTING Company Limited 


HEAD OFFICE & WORKS ROYDS MILL STREET, SHEFFIELD, 4, 


also in LONDON and BIRMINGHAM 
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INCREASED 
EFFICIENCY 
MEANS BIGGER 
PROFITS 


There are books that will 
enable you to achieve greater economies, more 


efficient operation of equipment, and showing 





the latest trends and developments. Books on 
engineering, coachbuilding, 
trimming, painting, Organiza- 
tion and layout of garages 
and workshops can be suppli- 
ed through your local Smith's 


shop or bookstall. 


W. H. SMITH & SON 


FOR BOOKS ON THE MOTOR INDUSTRY 


Head Office: STRAND HOUSE, LONDON, W.C.2 





a nwewtT & 
tam tS 
BONNE 
& CHO K 











Gill’s Remote Control Cables are known the 
world over for long life and dependability. 
They are made from top-quality steel! and are 
guaranteed rustproof. 





Model W/4P 
A a te Gill's 


Cont 7 Jnic has PRESS 
immense strength and WE LDER 


under normal working 


conditions there Is The RADYNE Model W/4P Press has been specifi- 
cally designed for the electronic bonding of motor- 

never any danger of car door pads (which it can do ata rate exceeding 
two door-pads per minute), car seats and other 
upholstery tasks, It is without doubt the fastest 
f the cable acting and most efficient press of its type available. 
Special versions of this = can be made to order. 

ing out The RADYNE range of Plastic Sheet Welding Equip- 


sect f 
CA B L F S me D ones itmotee ments includes models to suit all requirements. 
- er Write for full particulars to Dept. 4W. 
PACKINGTON HALL WORKS, e knob itself 
LICHFIELD, STAFFORDSHIRE | ri ATT heaters foal 


Telephone Whittington 264 & 265 


elegrame “Remete,” Lichfield a 
nt eR it | wohingham berks 


150 





the inner control 
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One of Britain + Fine Cats 


USE 


CLANCEY 


CAST-IRON VALVE GUIDES 


mati 


ne 


G°*CLANCEY L'?> BELLE VALE - HALESOWEN 


TELEPHONE: CRADLEY HEATH + 69411-2-3 


VYObMAN 


Gear Hobbers & Gear Shapers | 


GEAR HOBBING MACHINE FO6 


The heavy duty Volman Gear Hobbers are unexcelied for high rate production of pre- te 


cision spur, helical and worm gears. Tangential head available for cutting worm wheels COMPETITIVE 
Max, Pitch 6 Mod. (4 DP) PRICES 


Max. Gear Dia. Jif in 


Vertical travel of OTHER SIZES 


hob slide 13 in 
Max. Hob Dia. 4t in AVAILABLE 
Work Table Dia. 16) in 
Spindie Speeds (12) 


1-190 GEAR SHAPING 


MACHINE OH4 
For rapid production of internal and 


external spur, single and double helical 
gears, ogment gears, ratchets, came 











Internal 
Maximum diameter of spur gears 
Maximum diameter of helical gears 
Minimum gear diameter 
Maximum gear width 
Maximum pitch 4 Mod. (6 DOP) 


eo ya showrooms are only « few minutes from Lendeon 
6 rport. 


VELL CM Lititliil 


EXCLUSIVE DISTRIBUTORS “\\ HAMPTON ROAD WEST HANWORTH FELTHAM MIDDLESEK 
IN THE UNITED KINGDOM FELTHAM 4766 Cables 4 HIPMENTS FELTHAM 
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Turner lightweight cwo- 
stroke supercharged 
Twin-Cylinder Diesel 
Engine. 


Photegraph by Courtesy of Messrs, Turner Manufacturing Volverhampton 
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BUT IT’S 
BETTER TO 
INSTALL UDAL 
PRESS GUARDS 





®e eave euaseeanaaa®e 


ee oe ee ee eo oe ee ee 8 


The Udal ‘Fastrip’ guard is safe because it is not frustrating 
Guard and clutch are synchronised to ensure split-second timing, 
allowing the highest standard of safety without impeding production 
So the operator is not tempted to sacrifice safety for speed 


Send for details today. 


J. P. UDAL LIMITED 


Interlock Works, 
Court Road, 
Birmingham, 12 


Telephone : Calthorpe 3114 


PRESS GUARDS 


FOR REALLY RUGGED WORK 
YOU NEED 


SINTERED 
METAL 
FRICTION 
MATERIALS 


. second to none for:— 
* Operative smoothness 
* Frictional stability 
ae) ee life 


SMALL & PARKES LTD 
HENDHAM VALE WORKS MANCHESTER 9 
OUyhurst 2511 


Victoria 1845/6 
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BROS (DROP-FORGINGS ) ip) 


WILLENHALE 


BIAF FS. 


BRITISH CRAFTSMEN 
MAKE IT IN BRITAIN 


Of wide scope 


On land and sea and in the air; in the home and in industry, 
often out of sight—but never overlooked by those who 
appreciate its importance—Masco Felts might be said to 
enter into almost every aspect of human activity. 


MITCHELLS, ASHWORTH, 


and application 


| 


The name Masco signifies felts for every purpose and of 
unquestioned quality produced in the light of advanced 
scientific knowledge and backed by more than a century's 
manufacturing experience 


STANSFIELD & CO. LTD. 


Contractors to H.M, Government 


23/24, Old Bailey, London, E.C.4. "Phone: City 3606 
For over 100 years 


45, Newton Street, Manchester, 1 


Feltmakers 


Phone: Manchester Central 3503 


to the World’s Industries 
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AND REPETITION 


AND WHITEHEART MALI 


GROUP OF COMPANIES 


Manufacturers of Fuel 

Injection, Ignit ind Light- 
ing and Starting Equipment for I. ©. Eng and Gas 
lurbines, Fuel Burners for Industrial and D« Heating, 
Gear Mechanisms and Precision Part I istrial and 
Domestic Counterpoise Lamps, Fabricated and Formed 
Plastic Accessories, Domestic Appliance: 


ENGINEERING STAFF VACANCIES 
ENGINEER for Design and Development ght Electric 


and Electronic Apparatus. Good degree or ilent. Must 
be capable of original thought and be able to 1 small team 
of specialists. Salary commensurate with responsibilities 
Quote ref; E.D.4, in reply. 


ENGINEER for Customers Technical Lia yas Turbine 


Fuel and Starting Systems. Quote ref: E.D n reply 


DESIGN ENGINEER H.N.C, desirable | not essential 


Quote ref: E.D.6, in reply. 


DETAIL DRAUGHTSMEN Blectrical and Mechanical 


All vacancies are at the main works at Finchl. th London, 
which is pleasantly situated in an othe non-industrial 
development area adjacent to Green Belt and ountry side 
yet within easy reach of the West End 


Replies quoting the relevant reference number: e addressed to 
THE PERSONNEL MANAGER, SIMMS MOTOR UNITS LTD., 
OAK LANE, EAST FPINCHLEY, LONDON, N.a. 


SIMMS GROUP OF COMPANIES - 


Simms Motor Units Lad., Oak Lane, Bast I 
H.S.M. Ltd., Oak Lane, East Finchle 

Horstman Liad., James Street We 

Clearex Products Lid., Heather Park Drive 

R. F. Landon & Partners | 

Craven House, 121, Kingsway, Lor 

Hadrill & Horstmann Lid,, Osk Lane, Past | 
Simplus Products Lid,, Oak Lane, East I 

Mono-Cam Lid., Central Avenue, West M 


The Old Man took it into his head to trot round the 
assembly shop before going home. ‘That's 
better’ he said, jabbing with his umbrella at a 
casting ‘isn't this the bench where I saw 
that nasty bit of iron, last month 7 Yes’ said Jim 
going a bit pink ‘but we've changed our 
foundry since then’. ‘I should hope so’ said the Old 
Man ‘can't expect you chaps to make a silk 
purse out of a sow’s ear, Who's making your castings 
now 7 ‘Triplex’ grinned Jim. ‘Good, good’ said 
the Old Man ‘now I expect some silk purses 


and then - - - gentlemen 


my casting vote is for 


TRIPLEX 


A TRIPLEX FOUNDRY LTD 


UPPER CHURCH LANE - TIPTON ~ STAFFS 
Telephone - - - TIPTON 1293 (4 lines) 





BRAKES! 


NEW PROGRESSIVE 
DUAL CONTROL VALVE 


FOR TRAILER BRAKES 


A working model can be viewed on 
our Stand No. 408 at the Inter 
national Motor Show, 17-27th Oct. 


FEENY & JOHNSON LTD 


134-136 Ealing Road, Wembley, Middlesex 
Tel; WEMbley 4801-2 Grams: FEEJOHN, WEMBLEY 














THE MODERN DIESEL 


By Donald H. Smith, M.1.MECH.8, 12th Edition. 


The latest edition of this standard handbook has been mainly 
rewritten and enlarged to include reviews of nearly all auto- 
motive-type diesels in current use in Britain, U.S.A., the 
Dominions and on the Continent, Engines for road, railway 
and marine service, for tractor and for many industrial pur- 
poses are discussed. In addition, chapters dealing with the 
theoretical and practical aspects of the diesel as a power 
unit are included. 


81° x5)". 254pp. 210 illustrations. 12s. 6d. net. By post 13s. 6d. 
Obtainab/e ot all booksellers or direct from 


The Publishing Dept., Iliffe & Sons Ltd., 
Dorset House, Stamford St., London, S.E.1 
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Teddi ngton 


emmarash by courtesy of 
London ransport Executive 


¢ 
against mo 


"L spenneron Shaft Seals are ideal for shafts 
running at speed. For example a 34” dia. shaft running 
at 2,000 R.P.M. in temperatures up to 300 F is quite 
normal. As peripheral speed of the rubbing surfaces is the 
deciding factor, they can be fitted to larger shafts running 
at lower speeds or to smaller ones at high speeds. They 

will retain most liquids or 
vapours at pressures from 
30-in. vacuum to 250 Ibs. 
per sq. in., and are un- 
affected by continuous or 
intermittent running, or 


reversing. 


The British Thermostat 
Company are the largest manu- 
facturers of metallic bellows in 
Europe and, during the last 25 
years, have acquired unique 
experience in the design and 
application of metallic bellows 
and packless shaft seals, Write 
for leaflet NS. 5. 


Expansion of business and'the desirability of providing « specialised unit for the 
manufacture of shaft seals and bellows has led the British Thermostat Co. Lid 
to expand one of its subsidiaries to handle these products from September ist 
Future orders and enquiries should therefore be addressed tu 


P. W. BAKER & SONS LTD. 


SUNBURY-ON-THAMES - MIDDLESEX 
Telephone: Sunbury-on-Thames 456 Telex: 2-2742 Teddcontsnbry 
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Find the car Bumper 
in this picture 


kind the Habershon steel strip and 
you ve found the bumper it’s just one 
of the innumerable applications of this 


vital material in the automobile industry 


lor over a century we have produced hot 
and cold rolled strip and heet to the 
Modern 


high-speed production methods enable us 


most exacting specifications 


to produce the quantity you need at the 
quality for which we are famous. We 


welcome your most exacting specification 
You can’t get away from it 


Habershon 


STEEL STRIP 
means quality in quantity 


J. J. Habershon & Sons Lid., Rotherham. Tel, 2081 (6 lines). 
OAline 





CLASSIFIED ADVERTISEMENTS 


RATE 44 word, minimum 4/-. Each 

paragraph charged separately. Box number 

5 words—plus | Advertisements tor the 

November, 1956, issue should be to hand 

mot later than first post, 22nd October. Neo 
sibility accepted for errors 





BOOKS WANTED 
Automobile Engineer vw 


1” K Copies 

1946, 1947.-whole year or single copies 
194% whole year or single copies, 1949— January 
March April August 1952 January May 
Comat P. & J. Carr, 123 Aphrasia Street 
Geelong, Victoria, Australia {5528 


INDUSTRIAL 


W i offer all 


distribution of business 


FILM SERVICE 


facilities for the showing and 

and industrial film 

t pee alized audiences 

pRove 11ON equipment and operators sup 
plied for showings in any pore of the country 
EL shall be pleased to advise on all aspect 
of the production and distribution 

documentaries and sales filme 

| ALEIGH Film Displays 
Nonesuch Walk, Cheam 


Raleigh House 
Surrey $2 


PATENTS 


4 is. Proprietor of British Patent No. $7742' 
entitled “Improvements in Spring Suspension 
for Vehicles icence of other 
wise to ensure ites working in Great 
Stern & Cariberg 
j N.Y., U.S.A 

{522 


offers same tor 
practical 
Hritain inquiries to Singer 
Chrysler Building New York 


SERVICES 


| HSIGN Office Capacity available for Mech 
anical and Production Engineering Special 
Machines and Projects Norris Brothers Lid 
53 Victoria Street, London, 5.W.1 Tel.: Abbe 
S444 (S099 


OFFERED 








WIRE 


THREAD INSERTS 





FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel.: COMBE DOWN 2355/6 








CAPABLE MECHANICAL 
ENGINEERING DESIGNER 
DRAUGHTSMAN 


wanted 


Must (be capable of working with a 
minimum of supervision. A thriving 
business with excellent export trade 
Good working conditions, canteen, 
Pension Fund. Assistance given in 
obtaining housing and towards re 
moval expenses. Commencing salary 
£900 p.a. Write giving full details to 
Box No. 4033 
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Made to customer's specification 
in any quantity 
For precision parts from the bar 
in any metal, particularly those 
which are not produced by the 
cold head or roll threaded process 
. consult the specialise 
machinists. 


M.C.L. & REPETITION LTD 
LANE LANGLEY BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757 


POO 








LEGAL NOTICE 
lrade Mark set out below were 
ed on 10th April, 1956, by Auto 
Engineers Limited, of Sheepbridge 
Chesterfiek Derbyshire, to Twiflex 

Limited, of the same address 
the goodwill of the business in which 
inhen in wie 

Mark 

rWIFLEX 


Goods 
Couplings, brakes, and 
clutches all being 
parts and 
transmission gear (other 
than for land vehicle 
ropulsion systems 
Couplings and brakes 
all for vehicles, clutches 
and tranemission gear 
all for land vehicle 
propulsion systems; and 
parts of such trans 
mission gear 


machiner 








SITUATIONS VACANT 


( )PPORTUNITY occurs for Gear Specialist 
having wide experience of all gear manu 
facturing methods to take control of separate 
factory being set up in London by Engineerin 
Organization to produce precision gears of ail 
types for the companies in the Group 
4 We successful applicant will be solely respon 
sible for the rigorous inspection which will 
be required and for the efficient operation of 
the plant, and should be accustomed to con 
trolling works personnel. Knowledge of heat 
treatment methods, including gas carburizing and 
induction heating, would be an advantage 
APPLY with full details and indication of 
** salary to Box 4223, c/o Automobile Engineer 
{5529 


( ‘HIEF Design Engineer Applications are 

invited only from well qualified men with 
long experience in Heavy Commercial Vehicle 
Design High salary and pension Reply in 
confidence to Secretary, Guy Motors /olver 
hampton {5530 


()UALIFIED Engineer with leaning towards 
Physics required for the development of new 
types of spraying equipment for the application 
of metals and plastics Substantial salary and 
superannuation Please write, giving details, to 
F ’. Berk & Co. Ltd., Schori Division, Brent 
North Circular Road, London, N.W.10 
(55 4] 


Crescent 


TUITION 


T= HNICAL Training in Automobile Engin 
ecring Practical home-study courses con 
ducted by post Guaranteed coaching for 
Inst.Mech.E. (Automobile Div.), etc Write for 
free book: International Correspondence Schools 
Lid., Dept. CL.36, Kingsway, London, W.C.2 

(S216 





A SENIOR DEVELOPMENT 


DESIGN ENGINEER 


REQUIRED BY A 
Large Engineering & 
Accessories, Manufacturer 
in the Coventry District 
OLEO PNEUMATIC 
EQUIPMENT 


Conversant with modern car and/or 
commercial vehicle suspensions an ad- 
vantage. Apply giving full particulars to 
Box No. 4221. 








COTTON BAGS 


FOR SPARE PARTS Etc. 


Walter H. Feltham & Son Ltd 


Tewer Gridge Read 
LONDON, 5§.£.1 


imperial Works, 
Telephone: HOP 1784 


MEK-ELEK Engineering Ltd 
17, Western Road, Mitcham, Surrey. 











Several Vacancies 


occur in the BIRFIELD LIMITED group 
of companies—-manufacturers of equipment 
and components for the Automotive industry 
for men with Engineering qualifications 
and background and preferably with know- 
ledge of the Autommobile/Commercial Vehicle 
industries. They will be required to foster 
and further existing customer relations and 
to help expand Group Activities within 
this field 
Good progress in salary and status is assured 
for men of wutiative and energy. Application, 
by letter only, giving full details of education, 
training and experience, to 
BOX t0a%9, CENTRAL NEWS LTD., 
43, LONDON WALL, E.C.2. 














Write for DATA SHEETS to Dept. A.1 

ANDERTON SPRINGS LTD BINGLEY 

Phone: Bingley 2388, 2351 & 2226 

Grams: *Circlips Bingley’ 
AjLD., ARB, LFV. approved. 


CIRCLIPS 





PULSES & PRESSURES 


Many years of research into the complex requirements of a wide 
variety of industrial applications has resulted in the production of 
Langham Thompson Pressure Transducers specifically designed for 
consistent long term operation under a variety of conditions, 
Widely used for the measurement of pressure surges in flexible 
hydraulic lines, hydraulic valves—as in systems for aircraft landing 


‘ \ / a pe 
éK J yj > gear, etc.; they are also particularly suited to applications in industries 


'€, 
al A Desir: where the assessment of steady or fluctuating 
pressures in fluids or gases is of 
vital importance 
Robustly constructed and scientifically 
engineered, Langham ‘Thompson Transducers are 


available in types ranging from 0-} p.s.i, to O-§0,000 p.8.i. 





Model illustrated has an Unbonded Strain Gauge element. 


Our Technical Advisory Department will be pleased to discuss 


and advise you in regard to your particular requirement 


J. LANGHAM THOMPSON LTD. | 
SLT 


BUSHEY HEATH - HERTS - ENGLAND /Groupe 


Tor 





Telephone BUShey Heath 24/1 


Fork-lift Trucks for hire 


attic 


PLANT HIRE SERVICE 























W. C. YOUNGMAN LIMITED, WANDSWORTH WORKS, WANDSWORTH “ROAD, LONDON, S.W.8. Telephone: MACaulay 2233 (6 Lines) 


JENSEN MOTORS LIMITED, otha. Design and Detail 
WEST BROMWICH | Draughtsmen 
require P ’ (MECHANICAL) 





Dp he Wanted i thriving manulacturing 
raugntomern, __— oncern with a well filled order book 
\ and excellent export trade (,;00d 


for Chassis Design Work. | ssiedans eeendiicheiin comedies. Winatiaes 
Applicants who have previous experience r : . fund. Assistance given in obtaining 


in this field of engineering should apply in 
writing, stating age, experience, qualifica 
tions, and salary required to: 
The Secretary Write giving 
a wood. oy Poa MARSHALL RICHARDS MACHINE 
‘ESI OMWICH, i$ 
Samuel Marsden & Son Ltd. Ard 1765. CO, LTD., CROOK, CO, DURHAM. 


SHEET METAL MACHINERY - MACHINE TOOLS - WOODWORKING MACHINERY 
ALL TYPES — NEW & USED. ASK for LISTS. 359-361 ust a 
VW Gdwards lid == 


housing and towards removal ex 
pense (lommencing salaries accord 
ing tO age and experience 


details to Chief Draughtsman 





























THE @ 


Speciallloid 


THERMOFLOW 


PISTON 


REGISTERED TRADE MARK No. 736689 
FOUR REASONS WHY THERMOFLOW PISTONS 
ARE ESSENTIAL FOR HIGH-SPEED HIGHLY 
RATED TURBO/SUPERCHARGED DIESEL 
ENGINES 


1. The crown, ring belt and upper skirt sections are 
proportioned to the known or estimated temperature 
gradient of a piston to obtain the maximum heat flow 
from the crown 


2. No abrupt changes are present on the internal form 
which act either as a heat barrier or a stress concentration / 
deflection point where mechanical failure is likely to 
commence 


3. The arch supporting the crown is the strongest type 
of construction known for high mechanical loading and is 
similar to the principle employed by engineers for bridge 
and viaduct construction. 


4. The solid piers integral with the gudgeon pin housings take 
the load direct from the crown to the pin, thus eliminating 
ring belt deformation which is often responsible for ring 
ticking problems. Note the plot showing compressive stresses 
in the pier under operating conditions, which are uniformly 
distributed and of one order 





SPECIALLOID LTD., BLACK BULL STREET, LEEDS, 10 Telephone: LEEDS 31471/7 
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A Brave Front... 


The very prominence of the grille and its importance as a 
dominant feature of motor-car styling, demands an 
attractive well-balanced design in harmony with the general 
body lines. Any motif or decorative detail must be 
clearly-defined, and the finish smooth and impeccable. 

With the further requirements of strength 

and economy, the obvious means of production 


is by die casting in MAZAK, 


MIAZAIS 





(fora m0 ) 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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AUTOMOBILE OCTOBER 1956 
ENGINEER 


with 


Birmal 


Air intake casing 

for the Proteus engine 

By courtesy of The Briatol 
Aeroplane Company Limited, 


You get more than a casting from 


This is a casting. A very exclusive casting. Its life--in flying 
hours—is far more certain than the life of any human being. 
How is such certainty attained? Where does it begin! Surely, 
with the materials used, and with the men who fashion them / 
It begins with accuracy, consistency and foundry ‘know-how 

Where light alloy castings for the Aircraft Industry are 
concerned, it is not too much to say that certainty begins with 


Birmal. 


Birmingham Aluminium Casting (1903) Co. Ltd. 


BIRMID WORKS SMETHWICK BIRMINGHAM 40 





